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The Congress of Arts and Sciences at St. Louis, which was the 
official congress of the Exposition, has held its sessions and com- 
pleted its work up to the stage preparatory to publishing the pro- 
ceedings. It is, therefore, possible to form an estimate of the results 
attained by this Congress. The plan of organization was both broad 
and popular. It was designed to hold a convention to which all 
visitors to the Exposition were invited, and in which every intelligent 
visitor could take an interest, whatever might be the business, bent 
or hobby of the individual. With this object in view all human 
knowledge was tentatively divided into over 120 parts or sections. 
To each section were appointed an American chairman and secretary, 
and two speakers. Of these one was a foreigner and the other an 
American. The central idea of the whole plan was to develop and 
reveal the interrelations of the various sciences and arts, so as to 
bring out their respective harmonies, unities and mutual bearings. The 
plan seems to have worked out at least as well as could have been ex- 
pected from so comprehensive and disjointed a structure. ‘The at 
tendance at the open meetings was good, and a large number of 
prominent scholars and authors were present from all parts of the 
world. When the meetings were held in sections, twelve sections 
met simultaneously in the morning hours, and twelve more in the 
afternoon. In order to accommodate so many sections at once, 
it was necessary to scatter the attendance among as many halls 
all over the Exposition grounds. That, naturally, was an ele- 
ment of weakness in the programme, the wide differences in loca- 
tion making the meetings difficult to attend, and diminishing the 
general enthusiasm. The sectional attendance was necessarily of 
a varied character. Some of the more popular subjects drew 
large audiences, while other sections, devoted to more technical 
subjects, found prominent speakers reading papers to only a handful 


of listeners. 


To electrical workers very few of the papers read had much 
interest, and in the section on Electrical Engineering there were 
no speakers at all, since both the foreign and the American speakers 
provided failed to appear. In the section on Physics of Elec- 
trons, a very interesting communication was made by Prof. Ruther- 
ford, giving a summary of experimental research on radioactivity. 
This paper alone would make the transactions of the Congress inter- 
esting to electricians, even if no other subject were considered. It 
seems that radium emits radiation that probably dwindles very 
slowly in intensity, falling to half power in, say, one thousand 
years. The radiations emitted are of at least three types, all counted, 
which are called the 4, 8 and Y rays. The 4-rays are perhaps atoms 
of helium; so that if this is the case radium steadily disintegrates and 
throws off helium atoms plus residuals of disintegration. The 
emanation from radium is enormously active and releases about one 
millions times more energy than an equal mass of hydrogen in burn- 
ing. The 8-rays are probably negative electrons discharged with a 
velocity that varies from a small percentage up to 95 per cent. of 
the velocity of light. The y-rays are probably electric impulses akin 
to RoOntgen rays, as distinguished from material particles. The 
radium emanations do not stop at helium, but go through a series of 
at least five successive stages, in each of which a certain time is 
required for its development and decay. The time of decay to half- 
charge is in some of these stages only a few minutes, while in one 
of them it is forty years. There are characteristic types of radiation 
as regards 4, 8B and ‘Y-rays peculiar to each stage. In one of the 


stages no radiation is detected. 
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THE ELECTRIC FURNACE IN THE STEEL INDUSTRY. 


In iron and steel metallurgy the electric furnace has already 


achieved industrial importance in the special work of making high 


grade ferro-alloys, like ferro-silicon, ferro-chrome, etc. Here the 


high temperature attainable in the electric furnace and required for 
the reduction of the respective metallic oxides, is of decisive im- 
portance; the result is that there are now on the market ferro- 
alloys of a far higher percentage than could ever have been made 
the addi- 


tion of silicon of chromium to furnace charges, there is a decided 


in the blast furnace—like 75 per cent. ferro-silicon. In 


gain due to the use of high-grade ferro-alloys, mainly for the rea- 


son that the chance of introducing impurities is greatly dimin- 
ished. According to recent indications, the electric furnace is 


about to enter a new department of the iron and steel industries. 
l'rue, the great problem of reducing iron ores to pig iron in the 
electric furnace is still as far from realization as ever; the per- 
fection of the modern blast furnace and the comparative high cost 
for heating seem at present to prevent any 


of electrical energy 


development in this line under ordinary conditions. But for steel 


refining the prospects are excellent. The crucible steel process is 
the weakest point of the old iron metallurgy and here the easy and 
perfect control of the electric furnace, the cleanliness of operation, 
the impossibility of any impurities coming into the charge, and the 
possibility of treating charges of any size should prove most valu- 
able. 


interesting. 


In this connection Dr. P. Héroult’s Congress paper is most 
As the result of working on an industrial scale for 
over two years, he claims that at a cost not exceeding 50 cents per 
ton, he can make from any molten steel—like that tapped from a 
Siemens furnace or from a Bessemer converter—a metal of any de- 
sired composition, containing less than 0.01 sulphur and 0.01 phos- 
phorus. He predicts a revolution not in iron and steel metallurgy 
but in the quality of the steel used for most industrial purposes. 


— 2— — ~— 


A MEGAVOLT, MEGAWATT, 25-CYCLE TRANSFORMER. 

An exhibit at the St. Louis Exposition of more than ordinary 1n- 
terest is a million-watt transformer designed with a step-up ratio of 
10,000 and operated at 110 volts primary pressure at a frequency of 25 
cycles per second. This is exhibited by the Electrical Engineering De 
partment of Purdue University. The transformer is contained in a 
wooden tank holding about sixty barrels of insulating mineral oil. An 
open circuit transformer should generate 1,100,100 volts or I.1 mega- 
volts in the secondary circuit, and a megavolt working at one ampere 
to generate a megavolt might be expected to produce some remarkable 
results, especially as the voltage should be over 1.5 megavolts at the 
crests of the pressure waves. ‘This is probably the largest, highest- 
voltage transformer yet constructed for the low frequency of 25 
cycles per second. In order to make a home for this transformer, a 
special wooden shanty had to be put up outside the Electricity Build 
ing, as dictates of safety intimated that so powerful a monster would 
make a bad roommate. Consequently, although the Electricity Build- 
ing covers nine acres, a special cottage of the Western Prairie type 
had to be put up for the transformer, contrary to the aesthetical taste 
of the Electrical Department. Commodious as this building would 
have been for a reasonably minded elephant, it proved to be too small 
for the giant-tension transformer, which discharged to the roof and 
to neighboring tank-bolts when the secondary pressure was raised 
above about half a megavolt 

Some very fine jump-spark discharges up to a distance of five feet 
in the free air were exhibited to large audiences with the apparatus, 
and no trouble is stated to have been developed within the trans- 
former itself, or below the surface of the oil, at any tension to which 
the apparatus was raised. The apparatus, while very cumbersome, 


ought to be of great value in experimental researches on high ten- 
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sion. There is nothing extraordinary in a six-foot spark, this having 


been produced by experimental apparatus of several types within the 


past thirty years ; but there is something entirely unusual in producing 
such sparks with more than a thousand hp behind them. A vast 
field of experimental research is open to an investigator equipped 


with such a device. 





AMERICAN PRACTICE IN POWER TRANSMISSION. 
One of the most interesting papers read before the transmission 
section of the recent International Electrical Congress was by Dr. 


Perrine, giving a resumé of what might be considered American 


standards in this branch of engineering. It is, perhaps, rather too 


early to define them with precision, but there is at least a strong 


tendency to uniformity which must be considered. Standardization 


has both good and bad features. On the one hand, as Dr. Perrine 


states, it tends to produce good apparatus at a moderate price, and 


to give on the average sound methods of utilizing it, so that upon 


the whole most plants built along the canonical lines will be well 


built and successful. On the other hand it tends to discourage ini- 


tiative on the part of progressive engineers, to lessen the import- 
ance of their profession and to produce a somewhat colorless me- 
diocrity of practice which, however convenient temporarily, in the 


long run must result in checking rapid advance in the art. If 


engineers ten years ago had listened to the voice of so-called stan- 


dard practice there would to-day be too litthe American power 


transmission to form the object of the paper under discussion. 


Standards form a good hand to draw to, if we may be permitted 


to drop into the vernacular, but that is about all. There is a dif- 


ference, too, in the value of standards to the progressive engineer, 


according as they happen to represent scientific adjustment of 


means to ends or merely temporary commercial convenience allowed 
to crystallize. For example, 6,600 volts is often referred to as a 


standard moderate pressure for power transmission work. It is 


certainly a pressure not infrequently used, but it came into use 
mainly because at the time certain large underground transmis- 
sions were undertaken there was some hesitancy in employing cables 
for 10,000 volts or more, and 6,600 volts was the triple of the com- 
mon 2,200 volts of lighting practice and furnished a simple ratio in 


the winding of all the apparatus. 


Likewise 2,200 volts is a lineal descendant of the 110-volt lamp 


and the transformer with a 20 to I ratio in the windings. So far as 


transmission work in general is concerned, 10,000 or 12,000 volts 


is a much’ better pressure than 6,600. And passing above this into 
the domain of the raising transformers, there is not the slightest 
reason for halting at 15,000 volts, which seems to be common prac- 
tice. One might as well go to 20,000 or 25,000 and be done with 


temporizing. Fifteen thousand volts comes properly under the 


ancient ‘long shore condemnation of being “neither fish, flesh, nor 
good red herring.” As regards lines, Dr. Perrine gives some very 
practical and valuable information, dealing with the standardiza- 
than that which 
The 


present tendency toward private rights of way for the lines and 


tion that is the result of hard experience rather 


comes from a compromise between enterprise and expediency. 


toward duplicate pole lines rather than single lines with several cir- 
cuits, is thoroughly sound. So long as working voltages usually 
were in the vicinity of 10,000 to 15,000 difficulties of line insulation 
were not great, and one could chance it along a highway very com- 
fortably and could repair a damaged circuit with an operative one 
upon the same pole. But when one gets around to voltages of from 
25,000 to 50,000, no divided authority is safe. If one can slip along 
a public road without any trouble from trees the case is still easy, 
but you cannot comfortably dodge branches with a 50,000-volt cir- 


cuit, nor can you safely chance trying repairs of a serious character 
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upon the line, save with extraordinary precautions. The most 
interesting modification in line work is the steel-tower construc- 
tion now advocated by some prominent engineers. In foreign 
transmission plants steel poles of lattice or tubular form are very ex- 
tensively used, and with uniform success, although one must not 
forget that very few of these plants are worked above what Ameri- 
can engineers would consider very moderate voltages, and that a 
very high grade of porcelain insulator is readily obtainable on the 


Continent. 





The tower construction has all the advantage of the simple steel 
pole as regards durability, and the very material additional advan- 
tage of allowing very long spans, thus greatly lessening the number 
of insulation points. How far it is practicable to rely on insulators 
at very high voltage on a steel structure which ensures a_ shut- 
down for each failure of an insulator remains to be seen, and it 
also must be shown by experience how great a factor of safety in 
the spans is required. Insulators are the most serious difficulty in 
transmission work and their design is at present not thoroughly un- 
derstood so far as very high voltages are concerned. The recent 
tendency toward very large and heavy insulators seems to be of 
somewhat doubtful expediency on account of the great difficulty of 
getting a high grade of dense porcelain in very large masses. With 
the increasing weight of insulators has come the tendency which 
Dr. Perrine notes toward the use of iron or steel pins. Obviously 
the mechanical strength of the line is much increased by the substi- 
tution of a steel pin for a wooden one of similar dimensions, and 
we think a census of plants operating at high voltage would bear 
out the statement that steel pins may be considered as standard at 
the present time. The subject in fact was freely debated at the 
Congress without a definite conclusion being reached. Finally, com- 
ing to the subject of lightning arresters to which Dr. Perrine re- 
fers, there is great need for study and improvement. At very high 
pressures the line voltage approximates that of minor lightning 
disturbances nearly enough to make it immensely difficult to in- 
sulate for the one and to furnish a good ground for the other. 
Dr. Perrine concludes that up to the present time no satisfactory 
means of taking care of lightning has been presented, and we fancy 
that most experienced engineers will agree with him. Lightning 
protection seems to be generally regarded as the most troublesome 
problem in high voltage transmission, further from solution than 
even the insulation of the line. All parties concerned would be re- 
markably thankful for a reliable standard form of lightning ar- 
rester, good for use at 50,000 volts and warranted to work with- 
out shutting down the plant, and to work more than once. 


<o— 





THE SEAMY SIDE OF TRANSMISSION. 

Serving as a foil to the somewhat self-congratulatory nature of 
most of the contributions in Section D, was a paper by Messrs. 
John F. Kelly and A. C. Bunker. The authors are the farthest pos- 
sible remove from being transmission misanthropes, but instead of 
laying emphasis on the achievements in power work and glossing 
over the difficulties, they laid bare a lot of unwholesome facts re- 
garding the difficulties that have to be met and the resulting sor- 
rows Of the engineering staff. The discussion provoked thereby was 
both vivid and valuable. The first topic they brought up was that 
of insulators, and instances were cited in which a type which had 
been rigorously tested by the water test for one minute at 120,000 
volts gave trouble after less than a month of service at 40,000 volts, 
thus showing plainly that a factor of safety of 3 was insufficient 
for the condition of actual use. Fog and dust, particularly in com- 
bination, they regard as the worst foes of line insulation and from 
this point of view they disapprove of insulators which have much 
still-air space about the petticoats, finding that in them dust par- 


ticularly tends to accumulate even when the walls of the spaces are 
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vertical. On the other hand, Mr. M. H. Gerry, who has had a large 
experience in operating high-tension lines, thinks still-air spaces of 
particular value as tending to prevent wetting of the inner insu 
lator surfaces. It seems to be well established that wetted insu 
lator surfaces are conducting surfaces so far as high tensions are 
concerned, so that the insulator designer is between the devil and 
the deep sea. Unquestionably conditions of successful insulation 
are subject to immense local differences, which may be sufficient to 
warrant a change of insulators in passing from the mountains to a 
region affected by sea fogs. As modern systems extend they 
actually involve several sets of climatic conditions and apparently 
require different precautions for their proper insulation. 

By far the liveliest discussion stirred up by the paper in question 
was that concerned with wood vs. metal in line construction. The 
authors reported all kinds of sorrows from the use of wooden poles, 
crossarms and pins—moulding at the thread, charring of the pins 
and frequent burning of arms and poles. In particular they were 
disgusted with wooden pins as a constant source of trouble even 
when filled with linseed oil. On the other hand, Messrs. Gerry 
and Nunn, both old hands at the game, believed in the insulating 
value of wooden construction, especially pins, and the latter has 
gone so far in a recent line as to use no iron whatever, even mor- 
tising the crossarm through the pole to avoid the use of bolts and 
braces. And they agreed in having had no trouble from the pins 
burning or digesting from brush discharges. One good point in 
favor of steel-tower construction was the incidental raising of the 
wires so as to render them less liable to troubles caused by the 
blowing or throwing of various things across the line. On the 
other hand it was pointed out that, save in the open country on a 
private right of way, towers with their spreading bases would 
prove objectionable. ‘This question of line construction is one of 
the worst points among engineers and the variation of the results 
with climate and local conditions which came out so prominently 
in the discussion, makes a decision altogether puzzling. Consider- 
able experience with steel construction is needed in fact before any 
conservative judgment can be rendered. One of the issues which 
we hoped would be raised by this paper failed to come to the 
surface. We refer to the definition of success with respect to con- 
tinuity of service. From the various reports available it is apparent 
that the average high-tension transmission is doing good service, 
but the actual degree of freedom from interruption secured is in 
doubt. We should much like to see thorough reports of all inter- 
ruptions of service on the main lines of some of the large trans- 
mission plants, with their respective causes. Messrs. Kelly and 
Bunker estimate that about I per cent. of the insulators will fail 
annually under good conditions. How many shut-downs does that 
imply, and what would be the result if the conditions were bad in- 
stead of good? ‘This we know, that protracted shut-downs lasting 
one or several hours are rare, but how about those of one or 4 


few minutes, and how great is their practical importance? 


All these points bear, of course, both directly and indirectly, upon 
the ultimate determination which must govern the construction of 
all such plants, namely: Do they pay? If this work is not intrinsi- 
cally profitable, or cannot keep its expense and repair account with- 
in reasonable figures, it will not grow—it will not even continue. 
There is, in spite of conventions and congresses, a serious lack of 
information on this vital matter, but a fair inference from the rapid 
extension of power transmission enterprises is that the results justify 
their existence. Such being the case electrical engineers as a class 
are charged with the responsibility of making the allied economic 
and engineering conditions as good as possible, for they will not then 
stop at transmitting water powers, but go on to annex also the vast 


domain of fuel power transmission. 
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Meeting of the Colorado Electric Light, Power and 
Railway Association, 


The above association has just held its second annual conven- 
tion at Colorado Springs. The meetings were largely attended for 
such a young organization, and the papers were of a high grade in 
every respect. No fewer than 54 delegates were present, of whom 29 
were active and 25 associate. The following concerns were repre- 
sented: La Junta Electric Company, La Junta, Col; Pueblo & Sub- 
urban Traction & Lighting Company, Pueblo, Col.; the Greeley 
Power & Light Co., Greeley, Col.; the Colorado Springs Electric 
Company, Colorado Springs, Col.; the Roaring Fork Electric Light 
& Power Company, Aspen, Col.; the Denver Gas & Electric Com- 
pany, Denver, Col.; the Durango Light & Power Company, Durango, 
Col.; Colorado Springs & Interurban Railway Company, Colorado 
Springs, Col.; Larimer Light & Power Company, Fort Collins, Col. ; 
Las Animas Light, Power & Manufacturing Company, Trinidad, 
Col.; the Arkansas Valley Electric Company, Florence, Col.; Gilpin 
County Light, Heat & Power Company, Central City, Col.; Boulder 
Electric Light & Power Company, Denver, Col.; Las Animas Elec- 
tric Company, Las Animas, Col.; Lamar Electric Company, Lamar, 
Col.; Denver City Tramway Company, Denver, Col.; Tucson Gas, 
Electric Light & Power Company, Tucson, Ariz.; Albuquerque Gas, 
Electric Light & Power Company, Albuquerque, N. Mex.; Sheri- 
dan Electric Light & Power Company, Sheridan, Wyo.; United States 
Light & Traction Company, Denver, Col.; Continental Oil Company, 
Denver, Col.; Wesco Supply Company, St. Louis, Mo.; General Elec- 
tric Company, Denver, Col.; Mountain Electric Company, Denver, 
Col.; Nernst Lamp Company, Denver, Col.; Central Electric Com- 
pany, Colorado Springs, Col.; Western Electric Company, Denver, 
Col.; Gilbert Wilkes & Co., Denver, Col.; New York Insulated Wire 
Company, Hendrie & Bolthoff Manufacturing & Supply Company, 
Bryan Marsh Co., Fort Wayne Electric Works and Manitou Elec- 
tric Company. ; 

The papers presented were as follows: “Notes on Induction Inte- 
grating Wattmeters and Their Use,” A. A. Serva; “The Curtis Steam 
Turbine,” P. J. Brown; “Commercial Testing of Transformers,” 
C. W. Humphrey; “Modern Large Gas Engines, with Particular Re- 
gard to Their Suitability to Central Station,” H. L. Woolfenden; 
“Electric Track Switches for Street Railway Work,’ W. G. Mat- 
thews; “Lightning Arresters,” J. E. V. Titus; “A Description of the 
Power Plants in and Adjacent to Colorado Springs,” E. P. Dillon; 
Question Box. 

The officers selected for the ensuing year were as follows: Presi- 
dent, J. A. Beeler, general manager, Denver City Tramway Company ; 
vice-president, C. E. Doolittle, manager, Roaring Fork Electric Light 
& Power Company, Aspen, Col.; secretary and treasurer, George B. 
Tripp, general manager, the Colorado Springs Electric Company, 
Colorado Springs. 

There were a variety of features and excursions to interest the 
visitors. The large and modern electric power plants of the 
Colorado Springs Electric Company, the Colorado Springs & 
Interurban Railway Company and the Pike’s Peak Hydro Electric 
Company were all visited. The last named plant includes a sta- 
tion that will operate under a head of 2,200 feet. The lignite 
coal mining district, where electric power distribution is very 
much in evidence, was also visited. The headquarters were at the 
Antlers Hotel. 


= 





Steel by Electricity. 

Advices from Toronto, Canada, say: “P. Héroult, of La Praz, the 
inventor of the process of making aluminum, and who also invented 
the process of manufacturing steel by electricity, has been in Ottawa 
for some days negotiating for the establishment of works for the 
smelting of iron ores and the manufacture of iron and steel by the 
electric process. The essentials for this industry are cheap electrical 
energy and an abundance of magnetic iron ore. All through Ontario 
and Quebec deposits of iron in great quantities are scattered, and 
continguous to them are water powers which permit of cheap de 
velopment of electricity. No other country is favored to an equal 
degree, and if the introduction of an electrical process is shown to 
be commercially feasible there should be an era of phenomenal de- 
velopment in the iron and steel industry in Canada.” 
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Telephony in Pennsylvania. 


In his annual report to the General Assembly of Pennsylvania for 
1903, Secretary Brown, of the Department of Internal Affairs, com- 
piles the financial reports of 87 telephone companies, as well as of 
variots telegraph companies. Of this number, 9 are companies 
identified with the Bell interests and 78 are anti-Bell companies. 

From the reports filed by these 78 companies operating independent 
of and in competition with the Bell interests, some interesting sta- 
tistics have been compiled: The total number of anti-Bell telephones 
reported in use by 72 companies was 62,077, while the total reported 
investment for these 72 companies was $19,839,045, or an average 
investment of $320 per telephone. The total investment recorded for 
76 companies was $18,867,822, while the gross income recorded for 
the same 76 companies was $1,352,978, or an average annual gross 
income of 7 per cent. on each dollar invested. 

In this connection it should be borne in mind that nearly one- 
fourth of these competing companies are mutual organizations, not 
operated for profit in the strictly commercial sense, and that the low 
revenue recorded is offset by the investment. 

The wide variation in the recorded investment per telephone in 
use presents an interesting study to advocates of lower telephone 
rates, and is accounted for in some cases by expensive local condi- 
tions; in others, by improper construction, while some claim that it 
is due to the pernicious habit of charging into the construction ac- 
count many items that should have been charged to current expenses 
through the maintenance account. Nevertheless, this tabulation clear- 
ly indicates that the investment per telephone does increase as tlle 
number of telephones increases, and that where flat rates prevail 
there should be an increase in rates, or the adoption of the mes- 
or measured rate service. Only some of the companies are 
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cited. In some of those omitted, the gross’ receipts run down to as 
low as $1 per telephone. 
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The Puyallup River Water Power Development Near 
Tacoma, Washington.—l. 





GENERAL PLAN OF DEVELOPMENT. 

HE cities of Seattle and Tacoma, Wash., and their suburban 

T towns have in five years increased in population from 

130,000 to upwards of 225,000; the growth of manufactur- 

ing industries and construction Of street and interurban electric rail- 

ways has kept pace with the increase of population, and to supply 

the consequent demand for electric power an unusually large gen- 

erating plant of the most modern type has been constructed on the 
Puyallup River. 

The Puget Sound Power Company, the owner of the plant now 
described, was organized in the year 1902, for the purpose of develop- 
ing water power for use by the Stone & Webster properties in Seattle 
and Tacoma. Before beginning the construction of the plant a care- 
ful investigation was made of the variations in the flow of the sev- 
eral rivers in western Washington and the other features which 
would affect the reliability of the service obtainable from each; and 
a general plan was then adopted for the development of this power 
on the Puyallup River with an initial installation of 20,000 hp, the 
plans being made and the greater portion of the work carried out 
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the great mountain peaks of the world, covering 200 square miles 
and rising 14,500 feet above the waters of Puget Sound. That 
part of the mountain higher than 5,000 feet above sea level is 
covered with snow and ice, and the precipitation resulting from 
the moisture-laden air of the Puget Sound region coming in 
contact with the glacial cold of the mountain sides is estimated 
to average 140 inches per annum. The fields of ice and snow which 
result from this precipitation are constantly descending the moun- 
tain sides to the valleys about its base in the form of slowly 
moving glaciers many square miles in extent, which fill the valleys 
to the depth of hundreds of feet, and are constantly added to from 
above as they melt away below. 

These masses of. ice increase in size and depth each winter 
and decrease under the heat of summer so that the hottest and 
driest days of summer produce the greatest rate of melting. The 
Puyallup and Mowich Rivers drain a fan-shaped section of the 
mountain and five of the glaciers described, flow thence through 
mountain ranges which add greatly to their volume, each for a dis- 
tance of about 12 miles from the glaciers, and then join together, 
the combined river being then known as the Puyallup. The water- 
shed of these rivers includes a rough and heavily timbered country 
not covered with ice or snow and below the very high mountain 
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Fic. t—West View or Power Housg, SHOWING Four GENERATORS IN OPERATION ; ALSO SHOWING TEMPORARY END WALL; ALSO GRADING 
AND TRENCHING To RiGHT TO FAcILITATE INSTALLATION OF Four ADDITIONAL PENSTOCKS AND GENERATORS. 


on the basis of continuing the initial installation to an ultimate 
development of 40,000 hp. 

The design consists of diverting the Puyallup River just below 
the junction with the Mowich and carrying the water by means 
of a flume ten miles to a reservoir located on a high plateau, 
thence discharging by means of steel pipes against wheels in the 
power house under a head of 872 feet; the water-wheels so driven 
to be direct connected to electric generators and the current so 
produced to be transmitted at a pressure of 55,000 volts 48 miles 
to Seattle and 32 miles to Tacoma. 

All water rights and the necessary land abutting on the river 
from the point of diversion to the point of return were secured, 
also all land necessary for flume and other structures, and the 
actual work of development was commenced March 1, 1903. To 
facilitate construction a spur track 214 miles long was built from the 
Payowsin Station of the Tacoma Eastern Railroad to a new sta 
tion at Electron and continued a mile farther to the power house 
site. From Electron a standard gauge cable incline was built to 
lift to an elevation of about 950 feet to the reservoir site above the 
power house, and a wagon road to the head works. The first gen- 
erator unit of 5,000 hp was put into commercial operation deliv- 
ering power to Seattle and Tacoma on April 14, 1904, less than 
fourteen months after work was commenced. The plant was put 
into complete operation for its initial installation of 20,000 hp on 
July 23, this year. 

SOURCE OF SUPPLY. 

The Puyallup River has its source in the glaciers of Mount 

Rainier, the highest mountain in the United States, and one of 





range. The streams of this lower timbered country are fed by 
the copious rains of the Puget Sound country which occur during 
the fall, winter and spring months concurrently with cool weather. 
During such weather the rain and the run-off in this timbered sec- 
tion is heavy and at the same time snow and ice accumulate on the 
mountain and the run-off from it is comparatively small. When the 
warm weather comes the rain and the run-off from the timbered 
section is at a minimum and the melting of the snow and ice on 
the mountain and the run-off from the same is at a maximum. 
This balance or alternation of the heavy run-off from the tim- 
bered and ice sections results in a remarkably uniform flow in 
the river at the point from which the water is taken for power 
purposes and makes the operating conditions in using this stream 
ideal. 

Although the dam and intake are located within 10 miles of the 
nearest glacier, the elevation at this point of diversion is only 
about 1,700 feet above sea level and the climate at this elevation is 
so uniformly mild and the water flows so rapidly that no ice comes 
down the river nor is formed either in the flume or reservoir. 


UTILIZATION OF CURRENT. 


The power is used for all branches of service—light, power and 
railway. It supplies the electric railway systems in Seattle and 
Tacoma, aggregating 168 miles of trolley road; the multiple unit, 
third rail line between Seattle and Tacoma, two cable roads, one in 
Seattle and one in Tacoma, furnishes power for numerous factories, 
together with the shops of the Northern Pacific Railway and the 
new pumping plant of the city of Tacoma, and supplies the greatest 
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portion of commercial and residential lighting and street lighting 
in Seattle and in the towns between Seattle and Tacoma. 

Much of the power is distributed as alternating current, two- 
phase for power and single-phase for lighting; but there is also 
connected 10,000 kw of converting capacity for producing direct 
current, 2,000 kw of which is used for light and stationary motor 
supply. The bulk of the converting machinery (7,300 kw) being of 
the synchronous type, it is not necessary for the water-power plant 
to generate or transmit idle currents. The distribution of the cur- 
rent to the various localities and the transformation and conver- 
sion for various uses takes place at eleven sub-stations containing 
26,000 kw of transformer capacity. Six of these are designed for 
transforming the 55,000-volt current to lower voltage and eight 
contain machinery converting to direct current for railway use. 


DAM AND INTAKE, 


At a point one-half mile below the confluence of the Puyallup 
and Mowich Rivers and about 1,700 feet above sea level are located 
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FIG, 2.—MAP OF MT, RAINIER AND TRANSMISSION LINES. 


the dam and intake of the Puget Sound Power Company. Here 
the water necessary for the operation of its plant is diverted by a 
low, solidly constructed dam, through a masonry intake to a flume 
which is constructed on the southwest side of the river for a distance 
of ten miles. The dam or diverting weir is 200 feet long and 5 
feet high, and covers the bed of the river longitudinally for a distance 
of 60 feet, exclusive of the down-stream apron. It is built down to an 
impervious bottom of clay hardpan and is made tight by three rows 
of triple lap sheet piling set into hardpan bottom and bedded in con- 
crete; it is faced with 6 x 12 timber, covered at the crest with 
\4-inch boiler plates, and besides the whole dam being a spillway 
there is a lower spillway 30 feet wide to localize the scour at the 
intake end. The intake is set at right angles to the dam and» 
is constructed of wide at the 
river bank and is protected by a screen grating made of iron 


conerete masonry. It is 62 feed 
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bars % inch x 4 inch x 6 feet spaced 2% inches. Provision is 
also made for the insertion of flash boards in grooves in steel 
frames in such a manner as to regulate or shut off entirely the 
intake at a point between the river and the grating. A radial gate 
of unique design is also installed at the junction of the masonry 
intake and the flume for the purpose of quickly controlling the 
amount of water delivered to the flume. 

THE FLUME. 


From head works to reservoir, a distance of about 10 miles, the 
water is carried in a flume which as now constructed is 8 feet 
wide and 5 feet high, inside measurement, but is framed for 
the addition of plank to make it 8 feet high. The flume is sup- 





HOISTING BUILDING MATERIAL UP 
68 PER CENT. GRADE TO RESERVOIR. 


FIG. 3.—INCLINE CABLE RAILWAY FOR 







ported on low trestle work which follows the contour of 
the land. This trestle work is the same construction and of 
equal strength to that usually used for railroads, and in 
fact during the construction heavy work trains were oper- 
ated over its entire length. The flume proper is con- 
structed of surface planks 2% inches in thickness and 12 
inches wide, and the frames which surrounded it are spaced 
4 feet centres; it is built on a uniform grade of 7% feet 
to the mile. Sand boxes and automatic spillways are pro- 
vided at various points along the flume and a number of 
gates are also provided for emergency use. A light rail- 
road track for hand cars of standard gauge is laid along 
the top of the flume to facilitate inspection and repairs. 


Bate All danger timber along the line of the flume is being 


removed and the flume trestle is built on rock of hardpan 

foundation which protects it against trouble from slides. 
In constructing this flume the usual plan of building curves as a 
series of tangents was not followed. The bends in the flume are 
made with true curves, presenting a uniform and smooth interior 
surface and thus facilitating the flow of water. 


THE RESERVOIR. 


The flume discharges its water into a reservoir located on a 
high plateau nearly 900 feet above the power house. This reser- 
voir serves as a relay to maintain the plant in continuous opera- 
tion, in case of interruption of water supply, and also serves the, 
very useful purpose of supplying water for temporary overloads in 
excess of discharge capacity, or in other words, for equalizing the 
daily fluctuations of load. The location of the reservoir is par- 
ticularly well adapted for the purpose, and the material excavated 
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from the higher side of the site was used to form the embankment 
on the lower side of the reservoir. This material is a glacial boulder 
formation of clayey consistency which required blasting before it 
could be handled with steam shovel. It puddled well and formed 
a watertight fill which set hard in the embankment almost like con- 


crete. 
The flume enters one end of the reservoir and, when the latter 
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embankment in the form of. concrete-protected wood-stave pipes, 
joining the steel pipes just outside the reservoir embankment. Of the 
eight main pipes for the complete plant, four, together with the 
exciter pipe, are now continued about 1,700 feet down an incline 
of about 30 degrees to the power house on the river bank below. 
Each main pipe is of riveted steel forty-eight inches in diameter 
and % inch thick at the upper end, tapering to thirty-six inches in 





Fic. 4.—PANorRAMIC VIEW OF WATER INLET, ForREBAY AND PARTIALLY FILLED RESERVOIR. 


is drained, discharges into a concrete basin in front of the forebay. 
This arrangement permits the emptying of the reservoir for inspec- 
tion or cleaning without interrupting the delivery of water to the 
power house, and _ distributes the water quietly to the penstocks with- 
out danger of carrying air into the pipes. 

The forebay is of concrete, constructed inside the reservoir, and is 
divided into compartments forming separate gate chambers for the 
main penstocks. Each compartment is provided with iron racks 


diameter and 3% inch thick at the lower end, and was furnished 
by the Risdon Iron & Locomotive Works. The penstocks are an- 
chored by massive concrete abutments and all surface water is 
carefully drained away, and as a further security the pipes are pro- 
tected with backfilling of earth on which is planted quick-growing 
vegetation. 
POWER HOUSE. 
The power house is built in the bank of the river on a founda- 
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‘Fic. 5—PANORAMIC VIEW OF RESERVOIR AND ForEBAY Poot, SHOWING SIMULTANEOUS OPERATION AND CONSTRUCTION. 


or screens with stop boards to permit inspection or repairs without 
emptying the reservoir. The gates are arranged for connecting 
with an electric motor drive to be controlled from the power house. 
The depth of water in the reservoir is at all times shown at the 
power house switchboard by a Dibble automatic, electrical indicating 
and recording water gauge fitted with low-water alarm. This gauge 


- 


tion of piling and rocks. It is of massive concrete, brick and steel 
construction. The building for eight units will be about roo by 
266 feet, divided longitudinally into two parts, a generator house and 
a transformer and switching house. The generating units are ar- 
ranged parallel to and along the riverside of the building, the pen- 
stocks being brought to them under the main floor from the rear. 





Fic. 6.—PANorAMIC VIEW oF HEAD Works, GATE TENDER’S LODGE TO THE RIGHT. 


is operated by three wires running from a float-actuated Dibble trans- 
mitter located in the reservoir. 
PENSTOCKS. 
The penstocks, one for the two exciters, one for each of the four 
generating units now installed and one for each of the remaining 
four units to be installed later, are carried through the reservoir 


The transformers are grouped in isolated rooms of concrete in the 
basement of the switch house, the switching apparatus and wiring 
being in compartments overhead, as hereafter described. 
WATER-WHEELS. 
Each “unit” consists of two overhung Pelton water-wheels, 10 
feet 6 inches in diameter, mounted on each end of the shaft of each 














556 


“in 


§,000 hp, two-bearing generator. The nozzles are of the needle type 
arranged for automatic deflection by Lombard type “L” governor for 
speed control, the operation of the needles being only for economic 
adjustment of the discharge to the load of the machine. Each nozzle 
is also provided with a motor-operated gate valve for cutting off the 
water supply. The wheels have a maximum capacity of 7,500 hp for 
each “unit.” 

The wheels are arranged to be started and stopped and adjusted 
for speed from the main operating switchboard at one end of the 
generator room. Motor-driven pumps provide oil supply for ordi- 
nary lubricafidt, pressure oil for forced lubrication in starting, and 
circulating water to cool the bearings. 

Two rotors and wheels are hydraulically forced onto a 24-inch 
hollow, nickel steel, fluid-compressed shaft. The spray from the 


wheel discharges collecting in the water-wheel housing enters this 


SF 





ELECTRICAL WORLD ann ENGINEER. 








Vor. XLIV, No. £4. 


power for excitation in case of failure of an exciter water-wheel 
or its water supply. Each exciter is capable of exciting six gen- 
erators under all conditions. 

There are three banks of transformers installed at the power 
station, each bank.consisting of three 2,333-kw water-cooled, oil- 
insulated, ‘General Electric transformers with 25 per cent. over- 
load capacity for two hours. Each bank has a capacity equivalent 
to two generators, the third bank being spare, so that the failure 
of even a complete bank would not diminish the capacity of the 
station. The transformers are connected delta on both the high 
and low tension sides, and the arrangement of the windings is such 
that, with 2,300 volts on the low-tension side, high-tension voltages of 
27,500, 45,000 and 55,000 may be derived. These transformers have 
been operated at 55,000 volts from the beginning. 

Water for cooling is derived from a spring above the power 
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Fic. 7—PLacinc WATER-WHEEL AND Rotor SHAFT IN BEARINGS. 


hollow shaft and automatically serves to cool the bearings. At the 
date of their installation these were the largest impulse wheel units 
in the world. 

GENERATING PLANT. 


There are four General Electric revolving field generators of 3,500 
kw capacity each, with an overload capacity of 25 per cent. for 
two hours, wound for three-phase current at 2,300 volts and a fre- 
quency of 60 cycles per second. 

Two 150-kw, 125-volt, 600-r.p.m., shunt-wound exciters are pro- 
vided, each direct connected to an overhung Pelton water-wheel 
and to a 2,080-volt, 200-hp, three-phase induction motor. The wheels 
driving the exciters are not provided with automatic governors, and 
the direct-connected induction motors serve this purpose, operating 
either as motors or as generators according as they run below or 
above synchronous speed. The motors also afford a relay source of 


house, supplemented by connection with the reservoir. The trans- 
formers are piped so that the oil can be removed from the case 
into large storage tanks, and an emergency blow-off valve is ar- 
ranged to discharge the oil quickly into the river. 

Before filling these transformers with oil they were dried out 
at a temperature of 80° C. under a vacuum of 26 inches for 10 
hours. No oil was used that did not stand a potential test of 
40,000 volts between ™% inch flat electrodes placed 2-10 inch apart. 
After filling and allowing the oil to thoroughly settle, samples of 
oil from bottom and top of each transformer were subjected to the 
above potential test, and no transformer was put into service before 
the oil passed this test satisfactorily. 


ELECTRICAL ARRANGEMENT. 


For conducting each generator and transformer bank to the low- 
tension busbars, and each transformer bank and transmission line 
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to the high-tension bus bars, a full complement of remote-control, 
motor-operated ail switches is provided. There are two sets of 
2,300-volt bus bars, designated as the main and auxiliary busses. 
The main bus is for regular operation, while the auxiliary bus is 
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FIG. 8.—CAMP 9, SUPERINTENDENT'S COTTAGE, POWER HOUSE AND PEN- 
STOCK LINES, LOOKING SOUTH. 


for emergency operation, and for relaying the main bus in case of 
repairs to the latter. Both sets of bus bars are identical and any 





FIG. 9.—FLUME LINE THROUGH THE ROCK CANYON OF THE PUYALLUP. 


generator and any transformer bank can be connected to either 
set. Between each generator and each set of 2,300-volt bus bars 
there are two sets of disconnecting switches and a triple pole General 
Electric type “H,” 1,200-amp., motor-operated oil switch, a set of 
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disconnecting switches being on either side of the oil switch. Be- 
tween each set of bus bars and each trafisformer bank there are two 
sets of disconnecting switches and a type “H,” 3,000-amp., midfor- 
operated oil switch, the arrangement being similar to that of the 





FIG, I10.—END VIEW OF POWER HOUSE, 


generator switches. The purpose of the disconnecting switches is to 
remove the potential from the oil switches so that inspection of or 
repair to the oil switches may be safely made. The disconnect- 
ing switches are not to be operated when carrying current except 





FIG, II.—PARTIALLY CONSTRUCTED FLUME LINE SHOWING MT. RAINIER IN 
THE DISTANCE, 


under emergency conditions. All ordinary switching is done by 
means of the oil switches, which simultaneously open and close 
the three legs of the three-phase circuit. In addition to the single 
pole, double-throw switches mounted on the operating panels, for 
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opening ‘atYd closing these switches, when cutting in or out a gen- 
erator’ or’ transformier bank, there is for each oil switch a clock- 
type,''time-limit relay actuated by secondary current from trans- 
formers in circuit with that switch, these relays operating the motor 
connected to the oil switch in case of an overload or short circuit 
lasting the period for which the relay is set. These relays can 
be set for overload periods of 4 seconds down to a small fraction 
of one second, it thus being possible to localize automatically short 
circuits on the system, and in the apparatus, without completely shut- 
ting down the system. The electrical arrangement of the motors 
driving the exciters is the same as that of the generators. 

There is one set of high-tension bus bars, divided into three 
sections by sectionalizing switches, each transformer bank being 
connected to a corresponding section, and one line to each of the end 
sections. Between the high-tension bus and each bank of trans- 
formers there are two sets of disconnecting switches and one triple 
pole General Electric, 60,000-volt, 400-amp., motor-operated oil- 
switch, a set of disconnecting switches being on either side of the 
oil switch. There are two outgoing high-tension lines and each line 
is controlled as just described for the transformer banks. All the 
high-tension oil switches possess the automatic features described 
for the low-tension oil switches. 

Lightning arresters without reactance coils are provided for each 
outgoing line. Static dischargers are provided for the low-tension 
side of each transformer bank. These static dischargers consist 
of three 2,500-volt S. P. lightning arresters connected in star, the 
neutral point grounded. ‘They limit the potential of the low-tension 
winding to 2,500 volts above ground, and would come into action 
in case of grounding of one side of the transmission line or trans- 
formers. 

The control of all the oil switches is from operating signals 
erected on a gallery in the east end of the generator room, at an 
elevation of 14 feet above the generator room floor. The arrange- 
ment of panels from left to right is exciter panels, generator end; 
exciter panels, motor end; generator panels, totalling panel, generator 
panels, transformer control panels, high-tension line panels. The 
generator and exciter field rheostats are hung below the gallery 
and are operated from pedestals by means of shafting and bevel 
gearing, the contact plates being on the rheostat boxes. The high- 
est alternating-current potential on the switchboard panels is 115 
volts, derived from potential transformers, and the highest direc- 
current potential is 125 volts, derived from the exciters. 

Each generator panel contains three ammeters, one voltmeter, a 
polyphase indicating wattmeter, a polyphase integrating wattmeter 
and a field ammeter. Each outgoing line panel contains three am- 
meters, and the totaling panel contains a power factor indicator, a fre- 
quency indicator, a curve-drawing voltmeter and three curve-drawing 
ammeters. The curve-drawing instruments belong to a type lately 
developed by the General Electric Company, giving a record three 
inches long per hour. 

The control of the plant is completely from the switchboard 
gallery. A water-wheel may be started or stopped, a generator 
brought up to voltage, synchronized with other generators on either 
bus, a transformer bank cut in on either bus and a transmission line 
connected in circuit without the presence of a person in the room 
where the actual switching is done, the lighting of a red lamp 
indicating the closing of a switch, and a green lamp the opening of 
a switch. 





Old-Time Telegraphers. 





The Old-Time Telegraphers’ and Historical Association held its 
annual reunion at Atlanta, Ga., September 20, 21 and 22, the meet- 
ing being largely attended by telegraph veterans. Telegraphers are 
said to annihilate time in their work, but they cannot prevent this 
relentless master from invading their ranks and reminding many 
of them of his encroachments, on the downward turn of life. The 
meetings of the association are largely in the nature of a social gath- 
ering. War telegraphers and old-timers in the service meet once 
a year and relate their experiences of the past for the emulation of 
posterity. 

President C. C. Adams delivered a stirring address which aroused 
a feeling of pride in the breasts of the members over their associa- 
tion and what it represents. After the business meeting the party 
was entertained in various ways, and all had an enjoyable time. 

The officers elected for the ensuing year are as follows: Presi- 
dent, J. C. Barclay, assistant general manager of the Western Union 
Telegraph Company, New York; vice-president, Francis W. Jones, 
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electrical engineer, Postal Telegraph & Cable Company, New York; 
secretary-treasurer, John Brant, New York. The next reunion will 
be held in New York in 1905. 





Departure of European Electrical Engineers for Home. 





The special Institute train which carried the British and Italian 
electrical engineers to the International Electrical Congress at St. 
Louis arrived on its return trip at New York City about 7.15 p. m. 
on September 21, when all the party were immediately transported 
to their hotels in automobiles by the New York local reception com- 
mittee. This virtually ended the tour whose various episodes have 
already been noted. In view of the fact that many of the English 
members of the party were sailing on Friday by the “Arabic,” and 
many of the Italians also within a day or two, no further general 
plans for entertainment could be arranged. Carrying out a proposal 
made earlier, the British Institution of Electrical Engineers accepted 
the cordial invitation of Mr. T. A. Edison to visit his laboratory 
at Llewellyn Park, Orange, N. J., on Thursday, September 22, A 
special train to which the English party was taken in automobiles 
from the Waldorf, started over the Erié Railroad at 2.30 p. m., and 
was taken direct to the switch at the rear of the Laboratory. Here 
the party was received by Mr. and Mrs. Walter S. Mallory and 
their daughter, Miss Edith Edison, Mr. F. R. Upton and Messrs. Dyer, 
Ott and others of the staff. Mr. Edison had come down from his 
cement works at Stewardsville, N. J., to receive his guests in person, 
and after a brief reception led off himself a personal tour of inspection 
of all the different departments, including the phonograph works. 
After this a collation was served in the decorated library of the 
Laboratory, one feature of which—the cup of good strong tea—made 
a touching appeal to the Britishers, nearly all of whom deplored 
the absence of their “five o’clock” while in America. The inevitable 
photograph was then taken, with Mr. Edison supported on one side 
by President Gray and on the other by President Arnold, with an 
interested throng around; and after a parting glimpse of some Edison 
kinetoscopic pictures, the train started for home. On arriving in 
New York, the visitors found automobiles awaiting to deliver them 
to the hotels. Altogether the afternoon made a happy and memor- 
able finale to the long series of hospitalities connected with the tour. 

On Thursday evening President Gray and his associates gave a 
charming farewell supper about 8.30 to members of the New York 
committee and others in the Myrtle Room of the Waldorf. About 
100 ladies and gentlemen sat down. President Gray spoke felicitously 
as to the success of the visit of the British Institution, and the 
hearty friendship exhibited everywhere. Col. Crompton also voiced 
the thanks of the visitors. Responses were made by Presi- 
dent Arnold, Mr. C. L. Edgar, chairman of the Boston local 
reception committee; Mr. S. Insull, chairman of the Chicago com- 
mittee; Mr. T. C. Martin, chairman of the New York committee, 
and Mr. E. H. Mullin, the energetic and efficient chairman of the 
Institute transportation committee. Mr. J. M. Wakeman aroused 
cheers by proposing the health of President Gray. The surprise of 
the affair then came in generous presentations of parting gifts to 
Mr. J. W. Lieb, chairman of the Institute general reception com- 
mittee; Mr. R. W. Pope, secretary of the Institute; Mrs. E. H. Mul- 
lin, and the New York local chairman. The acceptance of these 
beautiful souvenirs in silverware, etc., was attended by much jollity, 
cheering, etc. 

The same evening a farewell dinner was given by the Italian so- 
ciety to its local committee of reception, Messrs. Lieb, Torchio, 
Mailloux and Faccioli, at the Café Martin, where a most delightful 
evening was also spent. Messrs. Lieb and Arnold attended both func- 
tions and illustrated in their respective capacities the very smooth 
operation of two-phase methods. Very warm appreciation was 
shown by the Italian visitors of all ‘the courtesies extended to them. 
The Italian courtesies were completed, however, by a dinner given 
by President and Mrs. Ascoli, on Monday, September 26, at the Park 
Avenue Hotel, in the green room, to a number of their American 
friends, when in an informal way personal compliments and inter- 
national felicitations were exchanged. 

A large number of members of the American Institute of Electrical 
Engineers went down to the White Star dock on Friday afternoon 
to see the “Arabic” off, and as she backed out into the river cheer 
after cheer went up from those who had learned to know and like 
each other so well during the brief three weeks of the American 
visit. President Gray stayed behind for a later boat, but among those 
sailing were Dr. Glazebrook, Prof. Perry, Prof. Cormack, Secretary 
Lloyd and Assistant Secretary Tree. 
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The Northern California Power Company’s Sys- 
tems.—IV. 


(Concluded. ) 





THE MAMMOTH SUCTION DREDGE OF HORSETOWN. 
T is a matter of common repute in the gold dredging district 
| of the Feather River, near Oroville, in Butte Co., Cal., that 
ground containing as low as ten cents in gold per cubic yard 
is mined with profit, yet if the type of dredgers there used be com- 
pared with the new electrically driven one that has just been put 
into operation at Horsetown, twelve miles from Redding, in Shasta 
Co., Cal., with especial reference to the standpoints of efficiency 
and capacity, it would seem as though “Lucky Jim,” the Horse- 
town dredge, should mine even five-cent dirt and make money. 
The reasons why this is true are not hard to find. Though “Lucky 
Jim” consumes more than double the power of any Oroville dredge 
—in fact, more than double the power of any other gold dredge in 
existence—its working capacity more than exceeds the combined 
capacities of any three bucket dredges ever built, its labor or 
attendance item is less than that of any other dredge, and it is 
incomparably more thorough in its dredging and clean-up than 
any other type of gold boat. Requiring practically no repairs be- 
yond those necessary to the maintenance of the stacker belt and 
scraper, it is able to be operated virtually continuously, while 
bucket dredges are able to maintain service approximately only 60 
per cent. of the time. 

To-day the name Horsetown simply marks the resting place 
of the settlement which, fifty years ago, was the center of the 
most iamous mining community of Northern California. Nuggets 
—chunks of gold—were searched for then and no heed was given 
to the fine stuff ranging in sizes from tiny to almost imperceptible 
flakes and on down the scale of diminutiveness to the impalpable 
powder that is now found and mined with greatest profit. Not even 
houses remain to mark the old habitations, but instead are evidences 
of significant ditches, acres of overturned ground and gravel, an 
occasional pile of weatherbeaten rock where once stood a chimney, 
and a less occasional excavation that in its prime constituted a cel- 
lar. These, with the stone ruins of an old lime kiln and here and 
there an orchard gone rampant though still bearing good fruit, 
are all that now remain of Horsetown. But the sluice box and 
the rocker and the pan were ineffective except in a_ superficial 
way, and though they were the means of developing millions, further 
millions which evaded them still lie buried. The ground of the 
Horsetown region now ranges in value from a few cents to five 
or six dollars per cubic yard, and after months of investigation 
it has been found to have an average value of $1.60 per cubic yard, 
so that the gold dredge that is capable of handling from 6,000 to 
7,000 cubic yards of material per day, year in and year out, for 
the next decade, possesses a pretty good financial prospect when the 
operating expenses are within four cents per cubic yard. 

“Lucky Jim” is a gold dredge that is without a forerunner, for it 
was built upon entirely new and original lines in practically every 
particular. As is common to all gold dredges, however,, it is floated 
in a great pond. The “boat” supporting it is 100 feet long by 36 feet 
wide and 4 feet deep, and has a displacement of about 300 tons. 
Though not of the catamaran type, the boat has a well cut from 
the front to the back for a distance of 30 feet. This well is 6 feet 
in width and in it is suspended a ladder frame which carries the 
suction and pressure pipes for supplying water to the giants. Mo- 
tion in either vertical direction may be given to this frame by 
means of a wire rope operated by an electrically driven, six-drum 
winch, which also handles steel cables from the front and four corners 
of the boat respectively, these lines always running to shore and 
serving for moving the boat in any direction. The front of the boat 
is provided with two 234-inch giants and one 17-inch suction built on 
the injector principle, which, in operation, are submerged. These 
devices being supported by the ladder before mentioned, may be 
moved upward or downward in any degree from a height of several 
feet above the surface of the water to a downward perpendicular, 
and as the boat may be swung in a circle, their lateral range of action 
embraces 360°, while the dredge is designed to dig to a depth of fifty 
feet, or practically twice that reached by any other gold dredge in 
California. (See Fig. 27.) 

The upper structure of the boat (which is stayed by means of 
hog trusses and 22-foot King posts) covers its full width and the 
rear eighty feet of its length. Down the center of the housing and 
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at a height varying from 12 feet at the forward end to within 4 feet 
of the level of the main deck at the stern, runs a box flume that is 5 
feet wide, 3 feet deep and 75 feet long, its gradient being % inch 
per foot. Into this flume the water and gravel lifted by the suction 
is discharged, and as the bottom of the flume is fitted with block 
and iron riffles, the coarser gold lodges therein. A scraper, con- 
sisting of iron paddles drawn by sprocket chains, runs over the lower 
end of the flume for a distance of 20 feet for the purpose of raking 
the coarse gravel and boulders into the stacker, as will be described. 
Finally at the lower end of the flume there is a punched screen 
“under current” of steel that measures 20 feet by 5 feet in size and is 
%-inch in thickness. This screen is the means of emptying all the 
water and contents of the flume that are less than %4-inch in size, 
into the apex of two sets of gold-saving tables which are built be- 
neath the punched screen under current immediately above the main 
deck. These sets of tables each measure 15 x 24 feet in size and 
are built in two slopes each of 1% inches per foot like a roof, the 
peak of which runs parallel with the length of the flume and 1 foot 
below the punched screen, as stated. The slope of the tables is, 
therefore, toward the sides of the boat, and the water and fine 
material that flow thereover empty into respective 3-foot launders 
or flumes, whence it is discharged into a sump that is located under 
the deck midway in the boat. From this sump the water and mate- 








FIG. 27.—DREDGE, SHOWING GIANTS IN OPERATION? ||! +:/ 


) bo Qt Detsh iba 
rial are lifted by’a 10-inch Morris contrifugal, pump and discharged 
behind the coarse stacker tailings, so that the fine materials are, pre+ 
vented from flowing beneath the boat by being filtered throygh, the. 
coarse tailings. pyt old weit 

The gold-saving tables are fitted with bored. riffles consisting: of 
1¥%-inch holes bored one inch deep in surfaced, yellow pine. boards, 
the holes being four inches between centers, ;and the’ ,riffles,,areg 
supplemented by an “electrolytic” amalgamating device, soon to .he 
detailed, for catching the impalpably fine gold.. The haynders; are: 
equipped with tailings samplers—there are six of them all, toid-+ 
from which it was found that in one day’s run,. during ,wliu¢gh 
about 3,000 cubic yards of ground had been handled, less: than.ten 
cents’ worth of gold was detected in the samplers. In yiew of, this, 
but scant pickings are left for our progeny. The coarse gravel and 
boulders are, as stated, raked by the scraper into the base. of, the 
stacker, which consists of a belt conveyor, 30 inches wide,:.6. inches 
deep and some 8o feet long. It is not concave, or dished, as is 
usually the case, and it runs at a speed of 300 feet per minute. 

Reverting to the electrical equipment of the gold-saving tables,, 
it should be stated that the eight tables which are,installed are 
divided into two sets, each of which contain four tables;6 x 15, 
feet in size, so that the total area covered by them. is 720. square 
feet. The bored riffles therein form cups into each of which,is placed 
say a teaspoonful of quicksilver, and each such cup is connected in 
multiple with the negative pole of a 125-volt, direct-current dynamo 
by means of a contact point of platinum which comes up through ‘the 
bottom of the cup. A wooden framework secured over the riffles of 
each table supports seeming myriads of needles of annealed steel. in 
similar electrical connection to the positive pole of the dynamo. 
These needles are so hung that they trail upon the surface of the 
water, each above the center of its own bored riffle. They are 


¥ 
i 

i" 
y 



































































560 


not rigidly secured so as to point directly downward to the mer- 
cury, but instead they: bob upon the surface as an angler trolls 
his,fly. The separation between the needle point and the surface 
of the quicksilver varies, but. approximates one-half an inch, and 
it is claimed that, while under ordinary conditions of the nature 
of those just defined, it would be impossible to pass more than five 
amperes through these electrodes consisting of say 1,000 cups in 
four tables, with a pressure of 125 volts, yet in practice from 30 to 35 
amperes passes therethrough. The water is always yellow with silt. 

From explanations vouchsafed, it appears that it is a misnomer 
to apply the term “electrolytic” to this gold-saving process. That 
electrolysis occurs to an extent is. inevitable and it is shown by 
the gradual wearing away of the needle points, but the purpose of 
the device, it appears, is to repel impurities from the surface of 
the quicksilver so that, in having a clean face, it will be simply irre- 
sistible to gold whose favor it will win if given half a chance. 
Unity, otherwise amalgamation, then ensues and all—even the 
miner—live happily ever after. Seriously, however, the arrange- 
ment is the development of a series of experiments which prove 
that while quicksilver that is filled with dirt and impurities becomes 
coated with a film which checks if not prevents amalgamation with 
gold, its amalgamating properties will become perfect if the quick- 
silver be covered with water and subjected to a direct current of 
about 125 volts under the conditions described. In the action which 
ensues, the impurities are repelled from the top of the quicksilver 
to its sides and bottom, with the result that its surface remains 
always clear and bright. Instantaneous amalgamation follows, elec- 
trical energy is consumed and it is stated that no adulteration of 
a ferrous or other nature follows to either the gold or the mercury. 
To the writer, this subject appears to be a theme for research, if it 
has not already been investigated. 

Before discussing further the workings of this dredge and the 
principles upon which it has been built, it is well to state that it is 
operated solely by power furnished from the transmission lines 
of the Northern California Power Company. A sub-station, placed 
at the base of one of the series of foothills which surround the 
Horsetown basin, takes the 25,000-volt transmitted power and con- 
verts it into 2,000-volt, three-phase current through the 200-kilo- 
watt, delta-connected transformers of the Westinghouse oil-insu- 
lated and air-cooled type. A pole line of length varying according 
to the location of the dredge—now perhaps 600 yards away—de- 
livers power thereto, ending in three well-insulated flexible cables 
which are bundled together and wrapped in hemp. This made-up 
cable is a wonder in the way it stands abrasion on the rocks, immer- 
sion in the water, freezing in the snow and baking in the sun. 
The line is taken into the dredge by way of the stacker, whence 
it continues indoors to the pilot house, located immediately under 
the roof in one corner of the front of the boat. This pilot house 
—perhaps better pilot room—contains not only the six levers for 
operating the respective winches, but also all appliances for the 
control of the various electrical appliances on the boat. A four- 
panel switchboard of blue Vermont marble controls first the total 
output—perhaps better total intake—and then respectively motors 
Nos. 1, 2 and 3. Motors Nos. 4 and § are controlled from the 
latest type of auto-converters made by the Westinghouse Electric & 
Manufacturing Company, which contains in one shell an oil switch 
and an auto-converter both controlled by a single external lever. 
These autos are supplemented by three 15-kw transformers. A 
separate marble panel containing main and branch fuses and double- 
pole, single-throw switches enables all lights, which are of both arc 
and incandescent varieties, to be handled from the pilot house. 

All motors are of the Westinghouse “Type C” variety, with the 
single exception of the motor which drives the winch, which is a 
“type F.” Motor No. 1—so termed—consists of two 150-hp “type C” 
motors which are direct coupled through flexible leather links to an 
18-inch Byron Jackson centrifugal pump that occupies the central 
position between the two pumps (see Fig. 28). These motors, which 
run at 580 r.p.m., operate the suction through the delivery of water 
therein on the injector principle, at a pressure varying from 40 to 80 
pounds per square inch. And this suctions lifts as high as 25,000 
gallons of water per minute into the flume. 

Motor No. 2, also running at 580 r.p.m., is rated at 200 hp and 
drives through direct connection a 10-inch Byron Jackson centrifugal 
pump which supplies water for the operation of the two 23-inch 
giants at a pressure of 75 pounds per square inch. This pump 
handles about 4,000 gallons of water per minute, and to perform 
this duty requires the delivery of about 250 hp from the motor. 
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Motor No. 3, also running at 580 r.p.m., operates a belt-driven 
Morris pump with a 10-inch suction and a 12-inch discharge, and 
which is manganese-steel lined. By means of it all the water that 
is discharged by the main flume into the sump is lifted and dis- 
charged behind the coarse stacker as stated. This motor is rated at 
100 hp, and the pump is primed at the top of the pump shell by 
a jet of water introduced on the injector principle. 

Motor No, 4, rated at 20 hp and running at a speed of 1,200 r.p.m., 
drives, through a single reduction gearing, ihe wire rope by means 
of which the stacker is run. This latter travels at the rate of 
300 feet per minute, and its motor also drives the scraper through 
a double reduction gearing. 

Motor No. 5 is a 400-volt, 1o-hp, “type C,” belted to a short 
counter-shaft, whence is driven a boring machine for boring holés in 
the riffle boards of the gold-saving tables, a 4.5-kw, direct-current, 
125-volt Westinghouse four-pole generator used on the amalgamating 
tables as described, and a 3%-inch Jackson centrifugal pump used for 
priming the large centrifugals, and also as a fire pump. These 
three devices are all belt-driven from the counter-shaft as stated. 

Motor No. 6 is used for operating the six-drum winch. It is 
a Westinghouse variable speed motor (type F) running at 400 
volts, with a maximum speed of 1,200 r.p.m. The controller for its 


operation is placed in the pilot house, as are also the six levers 





FIG. 28.—INTERIOR OF DREDGE, SHOWING DRIVING MOTORS FOR SUCTION 
AND DREDGE, 


and foot brakes used for the mechanical control of the respective 
winding drums of the winch. 

“Lucky Jim” thus carries a motor rating of 650 hp, or more 
than double that of the largest gold dredge operating in the Feather 
River district. To be exact, the largest dredge on the Feather 
River has a motor equipment consisting of 100 hp in the bucket 
line, 50 hp on the winch, 50 hp on the centrifugal pump, 30 hp 
on the stacker, and 1 hp on the priming pump—a total of 231 hp. 
In addition other motors are installed for the occasional operation 
of the shakers and grizzlies. These bring the total motor installation 
up to approximately 310 hp, which is the maximum for the dis- 
trict. The minimum installation there is 75 hp, and the average 
is close to 160 hp. In all about 25 dredges are in operation in and 
about Oroville and the district covers an area of about 25 square 
miles, the total power consumed thereby being in the neighbor- 
hood of 4,000 hp. Obviously, “Lucky Jim” carries more than double 
the motor installation of any other Feather River dredge; but, as also 
stated heretofore, being capable of performing over three times 
the amount of work that any Oroville dredge can do, its materially 
increased cost of equipment and power consumption was wisely 
undertaken. 

With this understanding of the machinery that the Horsetown 
dredge contains, the reader is now prepared to grasp a knowledge 
of its working principles. The idea upon which it was built is 
founded upon a dual basis; first, which every miner knows from 
the very outset, that fine gold invariably works its way downward 
through silt and mud and earth until bedrock or a solid footing 
is reached—on this very principle “panning” is based; and, second, 
such footings or bedrock contain irregular surfaces or even pot 
holes into which the gold sinks far more than elsewhere—that 
is why gold pockets are frequently such enormously rich.finds. A 
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bucket dredge can never reach pockets that are potholes in rock 
formations, nor do they prove effective, for obvious reasons, in 
scraping up fine, gold that lies on irregular surface of rock, nor 
between boulders, nor even close down on smooth surfaces. As 
an illustration of the truth of the last statement—that the former 
are facts is self-evident—take a board, sprinkle fine gold on it 
and try to pick it up with a scoop shovel. This experiment is 
paralleled in the operation of all bucket and dipper dredges. The 
Horsetown dredge is built on an entirely different principle, namely, 
that of stirring up the remotest recesses of the bottom by means 
of the powerful streams of water known as giants, then instantly 
lifting the material so stirred up by means of a more powerful 
suction that is placed in immediate proximity to the giants. Thus 
is each and every nook and cranny shorn of its gold as effectively 
as dust lifts from filigreed surfaces before the air blast. And when 
the dust is cared for automatically by suction, as is done in pneu- 
matic sweeping devices, a perfect comparison is found for the 
working principle of the Horsetown dredge. 

The present dredge had a forerunner in a smaller one, also built 
and operated at Horsetown, but which was burned on June 3, 1903, 
and the success which marked its performance left no room for 
doubt but that its successor should be of the same design. As 
a rule, mining engineers are skeptical as to the efficiency of the 
suction dredge, believing that it is impracticable to overcome the 
inertia of the specific gravity of gold that lies hidden in deep irregu- 
larities of the bedrock. But this inertia is overcome now through 
the use of the giants, when the suction becomes effective. All miners 
know that gold-bearing dirt will not go to the bottom of a pan, 
for instance, unless the pan carries water. A parallel case is found 
in the water-filled pond which floats the dredger, wherein the gold 
seeks bedrock. Then comes the stirring-up of the giants and the 
resurrective action of the suction. 

The theories which underlie the building of the suction gold 
dredge were verified in an elaborate series of experiments which 
were carried out in Utah some two years ago, where testing works 
were erecting primarily for the purpose of determining the velocity at 
which water must be driven to pick up and carry fine gold in sus- 
pension. Large pipes of cylindrical glass were provided with every 
facility for measuring the velocity of water flowing therein, and it 
was found that gold would be picked up and held in suspension if 
the water had a velocity of twelve feet or more per second. In 
the gold dredge at Horsetown, the velocity of water at the intake 
of the suction is 27.7 feet per second, this velocity being attained 
through the introduction of a 20-inch jet pipe into a detachable 
throat, the suction intake of which has a diameter of 17 inches. 
From this.bell, which is merely a great injector, water is taken into 
a 22-inch stave pipe which delivers it into the flume as stated. 
The injector creates a 9-inch vacuum, its efficiency has been deter- 
mined to be normally 39 per cent., and under these conditions it 
delivers as high as 25,000 gallons of water per minute. The sur- 
prising feature is in the manner in which this suction handles 
gravel and boulders. The former comes through it like so much 
water; ordinary boulders are lifted with equal facility, the largest 
one thus far raised having outside dimensions of 13% x 29 inches. 
It seems impossible that such a rock could be sucked up through 
a 17-inch orifice, but the instance of its actual occurrence is but 
one of the many which have fixed the belief in the minds of build- 
ers of gold dredges that preconceived ideas of mechanics are very 
apt to become fallacious in the light of actual experiment. 

It may be added, as a concluding reference to this particular ap- 
plication of the electrically transmitted power of the Northern Cali- 
fornia Power Company, that the noteworthy gold dredger at Horse- 
town is the property of the Detroit & California Gold Mining 
Company, of Detroit, Mich. and that it was built by the Heintz 
Gold Extraction Company, a Utah corporation, under the patents 
of Dr. T. R. Heintz, of Redding, Cal., who is resident engineer and 
manager for the owners at Horsetown. 

Of the remaining features of the system, there is little to say, for, 
although a goodly number of sub-stations are maintained, they are 
of relatively small capacity and embody no distinctive features. 
Aside from the electric lighting of the various cities and towns along 
the route of its pole lines, obviously the principal use to which its 
power is put is in mining; indeed, the indications are that before 
long the bulk of its load will consist of gold dredgers. The use of 
electric power for irrigation is, however, rapidly extending and with 
the veritable empire of irrigable land which lies within its sphere of 
operaton, no one knows what the load to be derived from this 
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source will eventually become. Ultimately it will be enormous, but 
its development is a matter involving the growth of the State and the 


awakening of the farmer and orchardist to the possibilities of, elec; 


ret Pel 


tro-irrigation. At present the principal céfisimers of electric power 
from the circuits of the Northern California Power Company for 
pumping purposes are Messrs. M. T. Kite, Redding; C. Stokel, Cot- 
tonwood ; Joseph Cagale and N. P. Chipman, Red Bluff; C. F. Foster 
and F, M. Waite, Corning, and the Belle Vue Irrigation’ Company 
of Anderson. 

Personally speaking, the prime mover in the enterprises of the 
Northern California Power Company has been Mr. H. H. Noble, its 
president, who, single-handed, has guided the destinies of the un- 
dertaking from its inception to its present prosperity and prom- 
inence. The home office of the company is in San Francisco, but 
its principal place of business is at Redding, which is the head- 
quarters of the general manager of the company, Mr. E. V. D. John- 
son. Aside from these names others should be added as deserving 
of credit, namely, those of Mr. R. E. Johnson, civil engineer, 
who located the water developments of both plants, and Mr. A. J. 
Bowie, Jr., electrical engineer, who designed the Kilare plant. 


- 





Telephony in London and New York. 





Comparison of telephone service in New York and London has 
always been overwhelmingly in favor of the American city, both 
in regard to the quality of the service and to the basis of rates. 
Some recent statements made by eminent Englishmen concerning the 
condition of the telephone system in the British metropolis show 
an awakening to the fundamental reasons why such rapid telephone 
growth has been experienced in the United States, particularly in 
New York City, where no business has seen a greater increase 
in the past ten years than the telephone business. The main rea- 
son is the establishment of the message as the basis of charge, 
thereby bringing the telephone within the means of the moderate 
user and so making it a most necessary part of modern business 
and household equipment. 

Lord Stanley, Postmaster-General of Great Britain, in a recent 
officiz] communication, after stating that under a message rate plan 
the London telephone system had rapidly grown to about 70,000 
exchange telephones, said: “The proper method of charge for an 
exchange service is that under which the payments of the sub- 
scribers are fixed in proportion to their uses. In the United States, 
where during the last few years the telephone exchange system has 
been largely improved and developed, methods of charge of this 
kind have been widely adopted and have proved an efficient means 
of increasing the number of subscribers.” 

Sir Philip Burne-Jones, a celebrated English painter, after living 
a year in America, found, as noted in these pages, that the three 
things which he missed notably on his return home were his “beau- 
tiful snow-white tub,” the electric lights and his telephone. He says 
that “though we all know telephones exist in London, we know 
equally well that they communicate with no one, as a rule, but 
shops and theatres, and an occasional doctor. In New York it is the 
exception not to have a telephone.” 

This statement as to London reads like a description of the tele- 
phone situation in New York ten years ago, when the method of 
charge for the service was based on a fixed yearly rental, regardless 
of the use. In 1894, the message was adopted as the basis of charge 
and the increase in the number of telephones installed in Manhattan 
and The Bronx, from 1894 up to the present time, has been unprece- 
dented, the increase being from 10,000 in 1894 to over 133,000 at 
the present time. 

Throughout these same years there has been a continual recon- 
struction of the plant, the object being to keep the service up to 
the highest possible standard. In Manhattan Island the construction 
of the plant is entirely of the underground type, and since 1902 the 
operation has been on the common battery basis. That the service 
has reached a remarkable degree of efficiency is shown in the fact 
that the average time of answering the calling subscriber, counting 
from the time the receiver is taken from the hook until Central 
answers, is only 3.8 seconds. 

The success of the New York Telephone Company in building 
up so large a telephone business along these lines proves conclu- 
sively that underground construction, common battery operation and 
message rate service are the requisites of a successful telephone sys- 
tem in a modern city. There seems no good reason why on such a 
basis London should not excel New York in telephone patronage. 
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German Electrical Exhibits at the World’s Fair.—V. 
(Concluded. ) 


By Franz WE1z. 

ESIDES Siemens & Halske, the well-known firm of Hartmann 

B & Braun, of Frankfurt, is taking a very prominent place in 
the section of various applications of electricity. In thirteen 
groups this firm is showing a series of scientific and technical elec- 
trical instruments, for which they deserve the highest credit. The 
first group, “Magnetic Instruments,” contains two half-ring electro- 
magnets constructed according to the ideas of Du Bois; the larger 
one of 150 kg gives, with an air gap 6f I mm, 30 square mm sec- 
tion, and with 50,000 ampere turns, a strength of the magnetic field 
of more than 41,000 C. G. S. units. The smaller magnet, of about 
25 kg, gives with the same section of the gap but with 16,000 ampere 
turns, a strength of field of 30,000 C. G. S. units. For measuring 
the intensity of magnetic fields, this company exhibits a spiral of 
bismuth, made in accordance with Leonard’s theory. A thin wire 
of chemically pure bismuth, properly insulated and doubled, is 
wound into a flat spiral of only 1 mm thickness. The change of 
resistance in this spiral allows one to measure the number of lines 
of magnetic force in the field to be tested. One thousand lines of 
magnetic force correspond as an average to about 5 per cent. change 
in resistance. The spirals are built in sizes of 5 to 20 mm diameter. 
For weak magnetic fields this firm uses the magnetometer of Fischer. 
This apparatus consists of a copper disc of 3 cm diameter which 
rotates at a constant speed. All that needs to be known for the 





FIG. 


24.—APPARATUS FOR TESTING MAGNETIC QUALITIES OF STEEL. 

measurement is the number of revolutions, n, of the disc, and the 
potential difference, ¢e, between the axle and the periphery of the 
disc. The formula reads then: H = (e/n) C; C being a constant 
depending on the dimensions of the disc. With this apparatus mag- 
netic fields of only a few hundred Gauss can be measured, whereas 


the bismuth spiral for instance only starts at 2,000 Gauss. The 
next set of apparatus serves for the testing of different kinds of 
steel as to their magnetic qualities, Fig. 24. It shows the usual 


arrangeme1.. of a cylindrical sample bar bridging over a magnetic 
yoke. The bar is cut through in the middle, leaving an air gap of 
constant value in which is bedded a bismuth spiral. The whole is 
surrounded by a magnetizing coil giving a’ relatively strong field 
at small current. A measuring bridge of special construction, Fig. 
24, with two potential wires strung on the long sides and three 
sliding contacts allows direct reading of the strength of the mag- 
netic field, making the corrections in accordance with the tempera- 
ture of the bismuth spiral. The arrangement enables even people 
inexperienced in electrical measurements to make these tests so that 
the assorting can be done directly in the steel works. The next 
group contains a number of standards of self-induction, of which 
those built according to the ideas of M. Wien are specially distin- 
guished by their accuracy. Another apparatus also built after the 
principles of the same prominent scientist serves for varying the self- 
induction. ‘The apparatus is absolutely free from metallic parts and 
consists of two hard rubber coils, one placed inside the other. The 
smaller coil can be turned out of the plane of the larger coil by an 


angle of 150 degrees. The larger coil is subdivided into four sec- 


tions, the smaller coil into two, and these sections can be connected 
either in multiple or in series. 


By combining the different sections 
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and turning the interior coil, gradual changes of the self-induction co- 

efficient are obtained and the result is indicated directly by a pointer. 
In the third group is shown a fine collection of aperiodic and 

“movable coil” galvanometers with telescope reading devices and 


other accessories. Under the latter we find an arrangement simi- 
lar to that of Siemens & Halske, for suspending mirror galvano- 
meters free of vibrations, also built according to the principle of 
Julius. The apparatus of the third group is illustrated by Fig. 25. 
The fourth group contains standards for measuring current and 
voltage, of which may be mentioned as specially interesting one 
compensation apparatus with crank arrangement for measuring re- 





COIL GALVANOMETER WITH SUSPENSION 


DEVICE, 


FIG. 25.—JULIUS’ MOVING 


sistance up to 10,000 ohm. The arrangement of this apparatus has 
the advantage that by simply manipulating the cranks, the resistance 
in the compensation circuit can be varied at will up to 10,000 ohm, 
and its value is indicated directly. There is also a series of resist- 
ance standards of manganin built according to the models of the 
Physikalisch-Technische Reichsanstalt Charlottenburg. The resist- 
ances are enclosed in cylindrical metal boxes, the bottom of which 
has a number of holes so that if measurements are to be made at 
constant temperature the resistances can be plunged in a bath of 
petroleum which is kept in motion by motor-driven vanes. Such 
resistance standards are built for 100,000, 10,000, 1,000, I00, 10, I.0, .I, 





20.—DIRECT-READING 


FIG, ELECTRODYNAMIC MEASURING 


HARTMANN & BRAUN. 


INSTRUMENTS, 


0.01, 0.001 and 0.0001 ohm. Besides the above, we find in this sec- 
tion also standard cells of Weston and Clark. 

The fifth group is composed of direct reading electro-dynamic 
measuring instruments for scientific use. These instruments are 
specially intended for alternating current and in their construction 
the following points have principally been taken into consideration: 
avoidance of disturbance by induction and exterior fields, independ- 
ence of the frequency, and nearly uniform scale. High sensibility 


is secured by suitable suspension of the movable coils, and air damp- 
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ing makes the instruments almost aperiodic. These instruments are 
shown in Fig. 26. One of the most interesting pieces of this appa- 
ratus is a phase meter, indicating directly the phase difference. This 
apparatus is in its principle a double wattmeter with two movable 
coil systems, crossing each other. The needle takes its position by 
following only the influence of the two directing electro-dynamic 
forces; the instrument has therefore no definite zero position when 
the current is not on. Theoretically the readings of the instrument 
are independent of the current and voltage in the circuit. There 
follows in groups 6 and 7 measuring apparatus for resistances and 
for cables. The resistances in the measuring bridge are wound ac- 
cording to Chaperon’s method so as to be free from induction and 
capacity. Group 6 contains especially the following apparatus: a 
cylindric measuring bridge of Prof. F. Kohlrausch, universal measur- 
ing. bridge of the same scientist and a telephone bridge of Nippolt 
for testing the earth return. Group 7 includes a double bridge of 
Thomson, a set of direct-reading instruments for installation and 
capacity tests of cables, a slide wire bridge with auxiliary crank 
rheostat for the localization of cable defects and a current trans- 
former for direct use on cable lines for localization of defects with 
the air of a telephone or for measuring the current. 

The calibrated control-instruments of Group 8 have become typi- 
cal for German practice. These precision instruments are enclosed 
in a walnut casing with a trap-lid, which serves as protection during 
transportation. The scale is underlaid with mirrors and the pointer 
is given the form of a thin blade; the sub-dividing lines are uniformly 
very thin so that one-tenth intervals can easily be estimated. All 
instruments are aperiodic. The “movable coil standard millivolt- 
meter” has a perfectly balanced sytem’ so that it can be used either 
in lying or standing positions, and its temperature compensation is 
perfect so that it can be used also for measuring current. The com- 
bined ammeter and voltmeter of the movable coil type is built for 
different ranges up to 200 amperes and 300 volts, and is equipped 
with an adjoining measuring bridge for direct reading of resistances 
of 0.01 to 10,000 ohm. In the same case we also see a series of this 
firm’s hot-wire voltmeters ranging from 0.5 to 260 volts. Built ac- 
cording to the same principles is a volt ammeter for different ranges 
up to 50 amperes and 260 volts. A special safety device protects 
the hot-wire from burning out. Under the precision instruments 
built according to the electrodynamic type, we find a wattmeter with 
nearly uniform subdivision, independent of variations in the tempera- 
ture and of the self-induction of the movable coil. It is built for 
two ammeter ranges up to 400 amperes. The resistances for volt- 
age measurements up to 150 volts are placed directly in the case. Be- 
sides the above we find an electrodynamic phasemeter, an ohmmeter 
up to 10,000,000 ohms and a direct reading insulation meter of the 
movable coil type. 

A quite new feature is embodied in the instruments of Group 9, 








INSTRUMENTS. 


FIG, 27.—RESONANCE MEASURING 


the resonance instruments of Hartmann-Kempf. These instruments 
contain as illustrated in Fig. 27, a number of exactly tuned, tongue- 
shaped elastic steel blades, of invariable pitch and scale-like ar- 
rangeinent. These blades can swing freely before the pole of a little 
electromagnet with laminated core which is excited by alternating 
current or pulsating direct current. Under the influence of the pul- 


sating force of this magnet one of the tongues, the number of 
vibrations of which corresponds with the frequency of the excit- 
ing current, comes in resonance with it. 


Neither the intensity of 
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the current nor the wave form infllences the accuracy of the read- 
ings. The steel-tongues can be tuned for 20 to 150 vibrations per 
second, but by a special transposition device they can be used 
for double frequency up to 300 alternations per second. This is ac- 
complished by adding to the magnet a few turns for constant direct 
current, or by adding to the magnet another permanent magnet and 
so combining its field with the alternating-current field. Under the 
practical applications of this theory, exhibited, we find first an elec- 
tro-acoustic frequency meter consisting of 32 movable steel tongues 
arranged in circular form and equipped with sounding chambers, 
so as to give a loud sound. The tongues are excited by a double 
magnet the halves of which have to be separated three or five times 
the width of the tongues in order to have a definite frequency en- 
closed between neighboring tongues without obtaining the sound and 
frequency only optically noticeable. Any deviation 


making this 





SPEED COUNTER. 


FIG, 28.—FREQUENCY METER AND 
PHASE INDICATOR. 


FIG, 29.—ELECTRIC 


from this frequency will then be indicated by the sounding of the 
neighboring tongues. The excellence of this principle is best illus- 
trated by the electro-acoustic tonometer as shown in Fig. 27 in the 
background, an apparatus used specially for demonstration purposes. 
In this apparatus 36 sounding steel tuned tongues are arranged scale- 
wise in a straight line and exciting magnets can be passed before the 
tongues on both sides. In connection with an interrupter which is 
constructed so that it can be driven by means of a spindle from 
the axle of a machine by holding it on directly by hand, the slip of 
motors can be demonstrated and measured with this apparatus. This 
method also gives a very convenient means for connecting alternators 
in parallel, and it has the great advantage that it gives all the nec- 
essary information for this operation on one single scale; it enables 
the attendant to read simultaneously the number of revolutions of 
the running machine and that of the machine to be added, further- 
more to know exactly the moment of synchronism and the moment 
of the machines being in phase. As seen in the diagram of connec- 
tions, Fig. 28, this apparatus possesses three frequency meters, F/1, 
F/2, F/3. The magnets of F/1 and F/2 have only one coil each, 
but that of F/3 has two coils of equal number of turns. The fre- 
quency meters F/1 and F/2 are of the same construction. They 
consist of 6 tongues (Z) each, of which three are above and three 
below the normal frequency. The frequency of F/3 has only three 
steel tongues, of which the middle one is tuned exactly for the fre- 
quency of the station, while the left blade is % per cent. lower, 
the blade on the right side % per cent. higher. * The alternator already 
in service is connected to the terminals I and II, to which the 
frequency meters F/1t and F/3 are connected permanently, so that 
F/1 indicates the momentary and F/3 the normal frequency. Should 
now another alternator be connected to the switchboard in parallel 
to the first, the voltage of this machine is impressed upon the 
terminals I and II, the switch U being thrown to the right. Then 
only F/2 is connected and indicates the number of revolutions of the 
alternator, so that the switchboard attendant is able to see if the 
prime mover has to run faster or slower. As soon as this ques- 
tion is settled, the switch U is thrown to the left, sending the cur- 
rent now into the second coil of F/3 and bringing this frequency 
meter in action. The magnetic field of F/3 is then composed of 
two magnetic fields of equal strength, but unequal frequency, bringing 
the tongues int6 vibration. If synchronism is approached very 
closely these vibrations become slow and clearly pronounced so that 
they increase gradually from zero, i. e., when the tongue is stand- 
ing still, to a maximum amplitude of 30 mm, and this extension 
of the amplitude indicates the moment when the alternators are in 
synchronism and in phase. An apparatus of similar construction is 
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used for counting the number of revolutions or the velocity of a 
belt, etc. The counter possesses 62 tuned tongues and is either con- 
nected to an alternator with a;/ksaown number of poles or to a rotating, 
direct-current interrupter,;as illustrated by Fig. 29. The switch- 
board type of this instrument is seen in Fig. 30 in the middle. 

In Group 10 we find a collection of apparatus for transmitting tem- 
perature readings electrically to a distant point. The electric resist- 


ance-thermometer consists of a platinum resistance enclosed in a flat 
metal case; the temperature coéfficient of this resistance has been 
determined with the greatest exactness and after considering this 





FIG, 30.—ELECTRICAL MEASURING INSTRUMENTS FOR COMMERCIAL USE. 


coéfficient, measurements of the resistances are measurements of tem- 
perature. This method can be employed for the lowest tempera- 
tures and for temperatures up to 400 degrees; it can also be used 
for measuring at a distance the pressure of boilers, etc. 

The instrument utilized for transmitting the temperature read- 
ings to the distant point is in its construction similar to the 
ohmmeter, being a kind of differential galvanometer. This com- 
pany has also exhibited thermo-electric pyrometers for high tem- 
peratures. The thermo-elements for temperatures up to _ 1,600 
degrees are constructed of platinum-platinum-rhodium, those up to 800 
degrees are constructed of platinum-platinum-nickel and have the 
double sensibility. For still lower maximum temperatures iron-con- 
stantan is employed in these elements. The elements are mounted 
in a peculiar way, being bedded into several pieces of fireproof cha- 
motte, these pieces being held together by a tube of platinum so that 
they are kept in form even if cracking should occur. The latter 
elements are properly insulated and placed in a flat steel tube. 
Finally we find in this group a thermo-galvanometer serving for 
direct reading of high temperatures and also for transmission to a 
distance. 





FIG, 3I1.—WIEN OPTICAL TELEPHONE AND RUBENS VIBRATION GAL- 
VANOMETER, 


In principle of design this instrument is a millivoltmeter of the 
movable coil type. The largest number of these instruments are com- 
bined on a switchboard, Fig. 30, where we also find the instruments 
of Groups I1 and 12, consisting of electrical measuring instruments 
for commercial use, and recording ampere, volt and wattmeters. Of spe- 
cial interest are the hot-wire ampere meters and voltmeters, which are, 
as already mentioned, one of the specialties of the firm of Hartmann 
& Braun, and have been brought to the highest perfection. A short 
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potential wire is stretched horizontally, and a very peculiar and sim- 
ple tightening device transmits the deflection of the wire to the pin- 
ion of the needle. For ammeters, the wire is fed with current on 
different parts so as to avoid the loss in voltage, and the wire. is also 
protected against excessive currents. These types of intruments can 
be used for both direct and alternating current; in the latter case 
they offer important advantages, as the measurements are entirely in- 
dependent of frequency and free from the effects of self-induction. 
By using proper shunts these instruments can be employed for cur- 
rents up to 20,000 amperes. 

Group 13 contains only electrical measuring instruments specially 
built for demonstration purposes and for use in schools. Their con- 


se 





FIG. 32.—ELECTRIC OVENS OF THE REICHSANSTALT AND HERAEUS. 


struction does not involve any special feature except that all parts 
especially the Physikalisch-Technische Reichsanstalt, Charlottenburg, 
are built with the intention of making them visible for a long dis- 
tance to the pupils. 

Of the other exhibitors of importance there is to be mentioned 
which in recent years has contributed so considerably to the suc- 
cess of the German electrical industry. We find in the instruments 
of this exhibit a set of apparatus for the optical measurement of 
heavy alternating currents. The alternating current to be meas- 
ured is set through a sheet of platinum fastened in a platinum oven 
until this sheet begins to become red hot. The operator then looks 
upon this sheet through an optical pyrometer and regulates the cur- 
rent of the incandescent lamp until the filament of the lamp seems 
to disappear in the sheet. After that, the same sheet is heated by 
direct current until the filament again seems to disappear, the cur- 
rent in the lamp circuit being kept constant. The strength of the 
alternating current is then equal to that of the direct current which 
has been measured. 

Next we find on exhibition a set of apparatus completely con- 
nected up for measuring the coéfficient of self-induction. In this ar- 
rangement is used a short interrupter according to the ideas of 
M. Wien and L. Arons, but in a form improved by the Reichsanstalt. 
The frequency is variable within a wide range and frequencies of 
1,000 cycles per second can be produced. A small transformer trans- 
forms the pulsating direct current produced by the interrupter to 
alternating current. In a Wheatstone bridge, the self-induction to 
be measure2 is compared with a known and variable self-induction, as 
indicated by M. Wien. This self-induction variometer, also built simi- 
lar to those of M. Wien, contains three windings on the movable coil 
and five windings on the stationary coil. In connection with the bridge 
either a common telephone or an optical telephone of M. Wien is 
used, and the latter is shown in Fig. 31. Instead of the telephones, 
it can be used with a vibration galvanometer of Rubens, which is 
seen in the engraving at the right side. Finally, Fig. 32 shows an 
electric oven as built by the Reichsanstalt for the exact determination 
of the fusion temperature and for the calibration of thermo-elements. 
Of similar construction and also shown in the same engraving are 
the ovens of the firm of W. C. Heraeus, of Hanau. They consist of a 
tube of extra fireproof material upon which very thin platinum foil 
is wound in form of a spiral. At the usual voltage, temperatures of 
about 1,500° Calsiums can be obtained in this oven. The oven of Her- 
aeus has the advantage that these high temperatures can be reached 
very quickly and that the operator has exact control of the heat 
desired. 
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The Independent Telephone Association Convention at 
St. Louis. 





HE annual convention of the Independent Telephone Associa- 
tion of the United States was held at the Inside Inn, on the 
World’s Fair grounds, St. Louis, September 21, 22 and 23. 

President Hugh H. Doherty called the first meeting to order at 11.20 
a. m., September 21. In a few introductory remarks he mentioned 
the fact that this was their eighth annual meeting. 

Professor W. E. Goldsborough, chief of the Department of Elec- 
tricity and Director of Electrical Engineering at Purdue University, 
was then introduced. On behalf of the president of the Louisiana 
Purchase Exposition, as well as the Department of Electricity, he 
welcomed the members of the association to the Exposition. He felt 
certain, he said, that the judgment of the association was not mis- 
placed when a year before at the Chicago convention he had delivered 
to them, and they had accepted, President Francis’ invitation to hold 
their next annual meeting at the Exposition. He was sure they 
would find St. Louis a model convention city. The week previous 
the resources of the city had been tested by the many conventions 
held in connection with the International Electrical Congress. 

The telephone, he said, had been regarded as one of the most im- 
portant of the electrical features at the Exposition. Its value had 
been greatly appreciated during the organization and installation 
of the Fair. Great inconvenience was felt by the different depart- 
ments during the period when it was impossible to get a proper 
number of telephones installed on the Exposition grounds. The rail- 
road and telegraph systems, he said, had done much to reduce the 
circumference of the globe. But the time had now arrived when 
the long-distance telephones were making one or two thousand miles 
no great distance at all. Without the use of long-distance conver- 
sations the installation of exhibits at the Fair would have been greatly 
delayed. The telephone exhibits in the Palace of Electricity, he 
thought, covered the field completely. These included both auto- 
matic and manual systems. The historical exhibit in Section 25 
should not be overlooked. He called attention to the transmission 
of speech without wires as exhibited in the Palace of Electricity. 
The radiophone by means of an arc lamp and a selenium cell trans- 
mits thus a distance of 500 feet. The exhibit of wireless telephony 
in the court of the building, he said, had not been overwhelmingly 
successful, but nevertheless it was very interesting. An unusual use 
of the telephone was an exhibit showing its employment in teaching 
deaf mutes to speak. In concluding his address, Prof. Goldsborough 
hoped that the week would be spent profitably, and that the telephone 
industry would be greatly stimulated by the meeting. Upon the 
suggestion of President Doherty a vote of thanks was extended to 
Prof. Goldsborough and through him to President Francis. 


President Doherty then gave the annual address. One of the char- 
acteristics of the age, he said, was the convention spirit. Nearly all 
organizations hold conventions at intervals and cities vie with each 
other in entertaining them. The larger conventions did not always 
result in the most good, and even if the present convention lacked in 
numbers it would not lack in results. He thought the organization 
should bring about the proper relation of the manufacturer and the 
operator. The operator should concede a liberal profit to the manu- 
facturer. The manufacturer, on the other hand, should give the best 
apparatus possible. Neither side should be ruled by selfishness. The 
work of the organization in the past, he thought, had been most suc- 
cessful, but he was very sorry to know of the serious illness of 
Judge Thomas, past president of the organization, to whose untiring 
work the past successes were due. Mr. Thomas had given up both 
time and money in establishing the rights of the independent tele- 
phone companies. 

The mission of a great invention, he said, could not be foretold. 
It was no disparagement of the past to say that the telephone has its 
future before it. It would probably be put to a multiplicity of uses 
not yet dreamed of. Now that the independent operators had estab- 
lished themselves the feeling holding them together should continue. 
They should join together and connect large cities. 


The first paper on the programme was that of Prof. J. C. Kelsey, 
of Purdue University, entitled ““What Telephone Engineering Needs.” 
In the absence of Prof. Kelsey the paper was read by the secretary, 
Frank G. Jones. Prof. Kelsey said the country had grown because 
of transportation facilities and the ease of communication. From an 
electrical standpoint communication was the older. Reference to back 
numbers of electrical magazines, however, would show that the tele- 
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phone engineer was hardly mentioned, while the electrical railway 
engineer occupied a very prominent position. The' telephone engineer 
was not appreciated at that time. No méw ideas were wanted.) Mow, 
professional cards of telephone engineers are seen everywhere. The 
engineers themselves are busy with the many problems that con- 
front them. The public is receiving the benefit of their work. 
He urged that publicity continue and that a good man with a good 
thought speak out. 

The next paper on the programme was one by James B. Hoge, of 
Cleveland, Ohio, on “The Value of Organization.” Organization, he 
stated, was the watchword of the twentieth century. The independent 
telephone movement had grown beyond all expectations. It needed 
better organization. Until three years ago, there were no independent 
long-distance lines. These promise now to become, in a very short 
time, equal to those of their competitors. He did not consider it any 
more necessary that all the independent telephone companies consoli- 
date than that all the electric railways and steam lines should do so. 
But the steam lines had organized and had decided on standard gauge 
of track and standard equipments of cars. The bankers of the coun- 
try, too, had gained much by proper organization. A close organiza- 
tion of the independent telephone men would carry weight and pres- 
tige with it. He then outlined the plan under which Ohio had been 
organized in the past eight months. The state is divided into nine 
districts. There are one president’ and nine vice-presidents, each of 
whom is president of his district. As occasion may arise, the several 
vice-presidents confer with the State president. Mr. Hoge thought 
such an organization could be carried a step further. Each state 
could have a similar organization and delegates from the several 
State organizations could meet at intervals to regulate matters of 
mutual interest, especially those concerning toll service. The ques- 
tion of a proper long distance toll station sign he said should be taken 
up. At present the different signs used by the several independent 
companies were unlike each other, and were not readily distinguish- 
able. He suggested the adoption of signs after the pattern of sgme 
that were on exhibition at the convention. These were of blue and 
white enamel and the centre was occupied by a shield bearing the 
words “Local and Long-Distance Telephone.” 

At the conclusion of Mr. Hoge’s paper Secretary Jones stated that 
no cut-and-dried programme for the convention had been prepared. 
The first meeting, he said, was intended to be a sort of keynote to the 
convention in that it should express the idea of organization. He 
thought the papers read had done so. The members, he said, should 
also express their views, and to enable them to do this, he had se- 
lected several names from the register. These gentlemen would be 
called upon to discuss the papers. 


Mr. Simmons, of the Atlanta Telephone Company, Atlanta, Ga., 
was called upon. He stated that he had just joined the association 
and that he was in full sympathy with its objects. He had been in- 
terested in the telephone industry but two years. In that time he 
had endured all the troubles he thought it possible for a man to 
stand. When he took charge of the Atlanta Telephone Company 
it had in service an out of date switchboard and unsatisfactory in- 
struments. The public were disgusted with the service. The appa- 
ratus and switchboard had been changed, and public sentiment re- 
versed, and the company was now giving excellent service. During 
the period of construction, however, they were Hampered greatly by 
the malicious puncturing of cables. A knife was evidently used, 
the cable being injured in several places. Neither the motive for 
the acts nor the persons perpetrating them were ever discovered. 
In extending the Atlanta system, Mr. Simmons said it would be 
their policy to build each year a few miles of line out along each one 
of the several railways entering the city, until the lines radiated 
in each direction a distance from the city of 50 miles. Then the 
independent lines of neighboring towns would be permitted to build 
metallic circuits to connect with the extensions. 

Senator C. W. Kline, of Hazleton, Pa., when called upon, said the 
association should keep at the question of better organization as 
suggested by Mr. Hoge. The selection of representatives to the 
conventions had been made in a most haphazard manner. Although 
the association had been formed in a loose manner it had been 
of incalculable value to the independent field. Had it not existed, 
the many cases of infringement brought against small companies 
would have been lost by them for lack of means to defend the 
suits. He mentioned one case where the cost of defending the suit 
was greater than the assets of the company. All the expenses, how- 
ever, were borne by the Association and the case was won. He 
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thought that each State should send delegates to the convention 
according to its strength in the independent field. He suggested 
that the convention through a committee advise a method by which 
a closer organization could be effected. None of the companies he 
represented, he said, knew that a convention was to be held. The 
telephone journals mentioned the meetings, but the men who were 
financially interested in the telephone industry did not read these 
and knew nothing about the convention. He wanted capital to 
understand that there was not a more conservative investment 
anywhere than in the independent telephone field. It was more 
certain than an electric railway investment. On the railway two 
negligent employes could in a moment’s time do enough damage 
to destroy the profits of a year. Nothing of this sort could occur 
in a telephone investment. 

Mr. E. B. Fisher, of Grand Rapids, Mich., thought each district 
should have a local organization that should contribute to a na- 
tional one. In Michigan a traffic agreement had been effected be- 
tween several lines. Tolls were collected through a central body, 
and were then distributed to the several companies. The central 
body also formulated rules of operation and construction. The body 
was ready to meet similar organizations in Ohio and Indiana. He 
felt that any central organization should deal with social and moral 
questions. To explain his meaning as to the moral purposes of such 
an organization, he mentioned the fact that one large independent 
company had sold out to the opposing interests. If the officers of 
this company had met at frequent intervals with the State organiza- 
tion, they would probably have become so imbued with the spirit of 
the independent companies that the sale would not have occurred. 
A few years ago, the independent companies did not feel that they 
had enough teritory. They had since found they did not have to 
reach out for more. To take good care of what they had required 
all their energy. He felt that the occupation of territory by one 
independent company should be respected by all others. 


At the conclusion of Mr. Fisher’s talk, Mr. Hoge moved that 
the chair appoint a committee of seven to formulate plans for bring- 
ing about a closer organization. The motion being passed, Presi- 
dent Doherty announced that he had had the matter in contem- 
plation for quite a while and was ready to name the committee. 
Those selected were J. B. Hoge, C. W. Stone, H. L. Reber, J. B. 
Earle, E. B. Fisher, Edward Barber and Cyrus Huling. Mr. Hoge 
requested the committee to meet at once. 

Secretary Jones then announced that he had the pleasure of ex- 
tending to the delegates an invitation from the Kinloch Telephone 
Company to visit the several exchanges of the company in the 
city. Mr. H. L. Reber advised the delegates that the official badge 
or button would admit members free to the Tyrolean Alps on the 
Pike. 

The convention then adjourned until 10 o’clock in the morning 
of the following day. 

The second session was called to order by President Doherty at 
10.50 a. m., September 22. The first paper on the programme 
was that of Mr. Fred S. Dickson, of Cleveland, Ohio. He said 
that the independent exchanges in each city should be owned by 
home people. Local ownership, however, would not insure suc- 
cess. Better work must be done and better service given than 
that given by the rival company. In ordinary business, he said, a 
large percentage of employes do routine work and do not come in 
personal contact with the patrons. But in telephone work condi- 
tions were different. The operators were in constant contact with 
the public. It was they who made the service good or bad. It was 
better to make those already employed more efficient than to dis- 
charge them and put in service inexperienced ones. He believed in 
the profit-sharing plan rather than increasing wages. He had tried 
the plan in his own company. The employes were first paid rea- 
sonable wages and in addition a certain per cent. of the profits. He 
said some companies were under the impression that their chief duty 
was to fight their opponent. Their chief duty was, however, to give 
the best service possible at the least rates. Independent telephone 
companies, he said, had been subjected to much adverse criticism 
indirectly because of the unexpected increase in business when they 
were established. In a town having about 250 telephones the new 
company would prepare for 750, at a price of from $15 to $25 per year. 
The decreased price would cause orders to rush in for double the 
number expected. The rate would be too low for the increased 
number, and the constant additions to the plant would use up all the 
profits if any were made. The result was that no dividends were 
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paid. Mr. Dickson thought that when double the amount of business 
expected came in the companies should have raised the rates, 
doubled their capital stock and increased their equipment. This 
would have permitted dividends to be paid, and the standing of the 
company would have been retained. 

At the conclusion of Mr. Dickson’s paper the president appointed 
the following committee on nominations: E. B. Fisher, of Grand 
Rapids, Mich.; Max Reber, of St. Louis, and G. W. Beers, of 
Fort Wayne. 

The next paper on the programme was one dealing with the 
patent situation, by Mr. E. E. Clements, of Washington, D. C. 
Before delivering his address, however, Mr. Clements read _ sev- 
eral letters from members not able to be present. One from W. D. 
Barnard, vice-president of the United Telephone & Telegraph Com- 
pany, of Philadelphia, stated that the writer regretted his inability 
to be present, and that he hoped the association would prepare 
an organization on the lines of the national political organiza- 
tions. Mr. O. C. Snyder, of Kansas City, wrote that he fully co- 
incided with the Independent Telephone Association. He felt that 
the people should be taught that the independent telephone field 
was a good place for investment. 


In his address Mr. Clements said that the subject of patents and 
patent laws had been considered very closely by the telephone men, 
the investigations having been brought about by the many cases 
of litigation. Though many telephone patents had been issued, they 
were increasing the present time at a great rate. Where two exam- 
iners were formerly required in the telephone department of the pat- 
ent office, four are now employed, and these are overworked. 
The total number of telephone patents issued up to date, he said, 
was 4,208. Of these 3,708 belonged to the telephone proper. The 
remaining 500 were scattered. Besides these there were 500 to 
1,000 more that had a bearing on the telephone industry. The 
modern telephone plant, he said, was not essentially telephonic. 
The purely telephonic features were the transmitters and receivers. 
Of the 3,798 strictly telephone patents, 327 were on the magneto 
receiver, 683 related to the transmitter, and of these 216 were on 
the granular type, 469 concerned the exchange, 716 were on switch- 
boards, of which 465 dealt with the multiple board. Of the re- 
mainder 57 were for intercommunicating systems, 577 were for party 
lines and 200 for step-by-step selectors for party lines. For trans- 
mitter arm and receiver supports 160 had been issued. Automatic 
exchange systems were covered by 125 patents. In all, the patents 
represented 48,038 claims. He estimated the government fees at 
$150,000, the attorney fees at $200,000, and the cost attached to cases 
of interference at $300,000. 

Of the total about 20 per cent. of the patents had expired, and 
30 per cent. were worthless. This left about 24,000 claims in force. 
Mr. Clements felt that the independent telephone people need have 
no fear of the Bell Telephone Company on the patent question. 
But if the independent people should start litigation among them- 
selves the results would be disastrous. He suggested that to avoid 
litigation a national arbitration board be appointed. To this body 
all disputes should be submitted before going into court. The 
stigma attached to the disapproval by the arbitration board would 
prevent many cases being put in the courts, and would discourage 
suits and disputes over trifles. In conclusion, Mr. Clements said 
that independent telephone securities were safe so far as patents 
were concerned. A strong union, however, would do much to se- 
cure confidence. 

The committee on reorganization appointed the previous day then 
made its report. Before reading the report, it was explained that 
the committee had met with many difficulties in formulating a plan 
to make a representative body of the national organization. Only 
the rough outline had been made, leaving many details to be worked 
out. The committee believed that the national organization should 
be composed of representatives appointed on a basis of one person 
for each 1,000 telephones, one mile of toll line to be counted as 
one instrument. It also recommended a per capita tax of not 
more than one cent per telephone be assessed for defraying the 
expenses of the organization. It further suggested that a com- 
mittee be appointed for working out the details fully. On motion, 
the report of the committee was accepted and the members were 
continued on the work. 

The question of the representation of manufacturers in the na- 
tional organization was then discussed. It was suggested that 
they organize a separate association to act in conjunction with the 
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“association: of the operators.. If they were allowed to enter the 
operators’ association, the question presented itself as to what 
‘basis ‘ representatiori should be made on. Representation on the 
number of telephones manufactured and on the capitalization of 
the company both had their disadvantages. 

Mr. Samuel G. McMeen next read a paper entitled “Planning a 
Telephone System.” He said that if all towns were alike as re- 
gards density of population, if prices did not change, if there were 
no improvements to be made, planning a telephone system would 
be an easy task. So many uncertainties were present, however, 
that the real investment usually exceeded by far the original esti- 
mate. As to the number and location of stations, this should be 
decided after considering both the cost of maintenance and opera- 
tion, as well as the original cost. Original cost of construction 
was usually reduced by increasing the number of stations. The 
greater the number of stations, however, the greater was the num- 
ber of operators required. In European cities the tendency was 
to have one central exchange. This was partly due to the greater 
density of population. The telephone engineer, he said, should get 
on the ground and get saturated with local facts before making his 
plans. 

At the conclusion of Mr. McMeen’s paper, Mr. H. D. Stroud 
extended to the members of the convention, on behalf of the Con- 
troller Company of America, an invitation to make a trip over the 
city by trolley, in the private car “Mabel,” of the Lewis Publishing 
Company. A luncheon was afterwards served at the Commercial 
Club. 

President Doherty then stated that an invitation had been 
extended to the convention to hold its next annual meeting at 
Niagara Falls, N. Y. 

Mr. Critchfield made a motion that the president telegraph to 
Judge Thomas greetings and good wishes and regrets that he was 
not able to attend. The work of Judge Thomas in connection with 
the organization of the association and the manner in which he 
had carried through to success the purposes of its organization was 
reviewed. It was decided to have the old advisory board, of which 
Judge Thomas was so long a member, send the greetings. The 
meeting was then adjourned until the following day. 

The third and last meeting of the convention was called at 11.15 
Friday morning. In the absence of President Doherty, Mr. Cyrus 
Huling occupied the chair. The committee previously appointed 
to draw up plans for a reorganization and afterwards retained to 
draft a constitution made its report. * The constitution as drawn by 
the committee was taken up. Each article was then read sep- 
arately. General discussion was invited and changes were made 
where they were deemed necessary. It was then moved and car- 
ried that the constitution as read and amended be adopted as a sub- 
stitute for the old constitution. The first article of the new con- 
stitution provides for a name for the association. This name is 
the “National Independent Telephone Association of America.” 

The aim and purpose of the association as set forth in the sec- 
ond article was to cement together all independent telephone asso- 
ciations and to obtain uniformity of operation, maintenance and con- 
struction. Article III provided that there should be less 
than fifteen trustees, one from each State having members. 

A committee on litigation and legislation was provided for in 
Article VI. It would be the duty of this committee to inquire into 
all cases of litigation that affected members, and to encourage 
favorable and needed legislation. This article also provided for 
a board of arbitration of not less than three not more than five 
members, to which should be submitted all disputes arising be- 
tween members. 

Article VIII dealt with the method of representation. 

Where State or district organizations existed representation was 
to be made through these on a basis of one representative for each 
10,000 units. A unit was to consist of an operating telephone or 

one mile of toll line. In unorganized districts, the independent 
companies could send delegates. Annual dues were to be levied at 
the rate of I cent per telephone, or mile of toll line service. Arti- 
cle XIX provided that the president should appoint four commit- 
tees, one on credentials, one on nominations, one on the next con- 
vention, and one on amendements to the constitution. 

After the adoption of the constitution, the report of Secretary and 
This was referred to the auditing 


not 


Treasurer Jones was read. 
committee -for action. 

The committee appointed the previous day to telegraph greet- 
ings and good wishes to Past President Judge Thomas then re- 
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ported. The prepared telegram extending to Jidge Thoma’ ‘sin- 
cere sympathy and hopes for early and speedy recovery was read. 
The committee had also prepared a set of resolutions. In these 
Judge Thomas’ illness was earnestly deplored. They further stated 
that without detracting from others who had helped the organiza- 
tion, Judge Thomas had done more for it than any other living 
man. He had stimulated others in the work. Sincere sympathy 
and a most earnest wish for his recovery were expressed. 

A committee of three was then appointed to choose the time and 
place for holding the next convention. The committee appointed 
consisted of Mr. Hoge, Mr. Critchfield and Mr. Clements. The 
committee on nominations reported that the following officers had 
been nominated: President, J. B. Hoge, of Ohio; first vice-presi- 
dent, R. Jones, of Mississippi; second vice-president, William 
Flynn, of Pennsylvania; treasurer, Hugh H. Doherty, of Indiana; 
secretary, A. L. Teter, of Kentucky. The secretary was then 
instructed to cast the unanimous vote of the convention for the 
five officers named for their respective positions. 

Mr. Hoge, the newly elected president, in a few remarks, 
thanked the convention for the honor they had bestowed upon 
him. He said they seemed to have just passed a milestone in the 
organization of the independent telephone interests. These he said 
had had a most rapid growth and there was an immense amount 
of capital invested in them. The plans as adopted were not new. 
They had been tried in other organizations. 

Upon a motion from Mr. Critchfield it was decided to appoint 
a committee to arrange for reimbursing Judge Thomas for money 
expended by him in the interests of the association and for the 
payment of a portion of the salary under which he was elected. 
The committee appointed consisted of Mr. Doherty, Mr. Critch- 
field and Mr. Fisher. 

The Wesco Supply Company extended to the convention an invi- 
tation to visit during the afternoon the Philippine villages, where 
special dances in honor of the visitors would be held. 

The committee appointed to select the time and place of the next 
meeting asked that they be permitted to name the place at a later 
date. It was decided that they announce the place and time ninety 
days before the time set for the meeting. 

There being no further business the convention adjourned. A 
reproduction of a photograph of the convention delegates will be 
found on another page. 


~ 





Vermont Electrical Association. 


The annual meeting of the Vermont Electrical Association was held 
at Montpelier, September 21 and 22, and was probably the most suc- 
cessful and profitable ever held by the body. Three topics and 
papers were discussed. Mr. H. W. Jackson, of the Sawyer-Man 
Electric Company, traced the progress and improvements in the 
manufacture of incandescent lamps, his exposition being clear and 
comprehensive; Mr. G. B. Rosenblatt, of the Westinghouse Co., read 
a paper on “Transformers,” which was full of live information to 
the members, and the paper of Mr. G. S. Haley, manager of the Rut- 
land City Electric Company, on “Office Methods of Keeping Mate- 
rial Accounts,” made a favorable impression. Interesting discussions 
followed the reading of the various papers. 

The association inspected the local plant of the Consolidated Light- 
ing Company, which is said to be the finest north of Boston, also the 
Bolton Falls plant of the same company, and the members showed 
deep interest in what they saw in these two stations. 

Mr. H. S. Boardman entertained the delegates in his laboratory for 
an hour or more and demonstrated to them the use of his large assort- 
ment of electrical apparatus. 

The election of officers for the ensuing year resulted as follows: 
President, E. D. Blackwell, of Brandon; vice-president, E. E. Gage, 
of St. Johnsbury; second vice-president, G. S. Haley, of Rutland; 
secretary and treasurer, C. C. Wells, of Middlebury. 





Wireless Telegraph Conference. 


A despatch from Berlin that the International Wireless 
Telegraph Conference, which was to have met October 4, has been 
postponed at the request of France and England. These countries 
desire more time to study the questions involved. The United States 
Government will be notified when a date for the meeting of the con- 


ference has been determined upon. 


says 
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Telephony and::Felegraphy at the International Elec- 
‘trical Congress. 





In our issue of September 17 abstracts were given of some of 
the papers read before Section G of the International Electrical 
Congress, dealing with telephony and telegraphy, as well as a 
brief telegraphic report of the proceedings of the first two days. 
Below we give a report in full of the proceedings of the section. 

On Monday but two papers were presented, those by Mr. Saitaro 
Oi, of Japan, and Mr. Joseph Hollis, of Hungary. An abstract 
of the former appeared in our issue of September 17. Mr. Francis 
W. Jones, chairman of the section, referred to the great progress 
in Japan of telephony and telegraphy and remarked that the work 
of the Japanese along these lines is both very methodical and very 
complete. 


The paper by Mr. Hollis described the application in Hungary 
of a System of simultaneous telephony and telegraphy using com- 
plete metallic circuits. This system does not appear to differ essen- 
tially from the usual Van Rysselberghe system. The author point- 
ed out that for the satisfactory use of any simultaneous system it is 
necessary to lay down very complete rules in order that neither 
the telegraph nor the telephone service may suffer in operation by 
their combined use. Mr. Hesketh said that in Australia a ground 
circuit and not a complete metallic circuit is used for simultaneous 
telegraphy and telephony. A system also in use in Australia is 
where two telephone circuits are operated over three metallic con- 
ductors. Major Reber said that in the army the grounded circuit 
for simultaneous telephony and telegraphy had been used with suc- 
cess. Mr. Gherardi called attention to the fact that such a system 
is also employed on some railroads. 


The first paper presented on Tuesday was that of Dr. Kennelly 
on “High Frequency Telephone Tests.” This gives a method for 
making measurements and tests of precision of telephone circuits 
and apparatus in cases where previously only crude methods had 
been used. In the discussion Dr. Kennelly said there is no benefit 
to be derived from loading short lines with inductance. A very 
short loaded line is worse than one without any load, and unless 
the circuit is going to be looped up with some other line there 
is no necessity for this expedient. Mr. Gherardi referred in high 
terms to the interest and value of Dr. Kennelly’s paper and said 
that it will serve a useful purpose through giving methods of test- 
ing lines which will give evidence of their condition directly rather 
than leaving one to guess whether or not the line is in perfect con- 
dition. He referred to the possibility of using the method in mak- 
ing special researches with reference to the efficiency of telephone 
lines and apparatus of various kinds. At present such investiga- 
tion is practically done by using the ear as a measuring device, 
which is a very crude method. Mr. Hesketh said that the paper 
presented a most valuable and practical method of testing tele- 
phone lines under practical working conditions, and that a great 
need had existed for such a method. 


Mr. John Hesketh, of Australia, then presented his paper en- 
titled “A New Danger to Lead Covered Aerial Cables,” an abstract 
of which appeared in our issue of September 17, on page 471. In 
the discussion Mr. Hesketh said that cables were attacked whether 
the lead sheathing were bare or taped. Mr. Wotton said that con- 
siderable trouble had been experienced in the South with an insect 
which bored through the lead sheathing of the cable. It appears 
that this insect bores under the bark of the Southern pine and 
after awhile comes forth as a fly. It was found that trouble was 
only experienced where pine poles were used and these, as far as 
possible, have been replaced with cedar poles. In Savannah an 
insect has bored into the ends of the tubes that are used to pro- 
tect the wires at the cable terminals, working through the lead 
sheathing within. Mr. Green spoke of a case where gray squirrels 
attacked the lead sheathing of cables. Mr. Gherardi said that no 
damage from insects had yet been discovered in New York or 
vicinity. Mr. Jones said that there had been frequent reports con- 
cerning damage done to cables through perforations; these had 
been ascribed to sportsmen making marks of the cables, but it 
might possibly be that in some cases an insect was the cause. 

The next paper presented was that of Major Samuel Reber, 
U. S. A., an abstract of which appeared in our issue of Septem- 
ber 17. In reply to an inquiry by Lieut. Com. J. L. Jayne, U. S. N., 
Major Reber said that the operation of wireless telegraphy over 
long distances had not proved successful for military purposes, 
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though the opposite was the case for short distances up to 35 
miles. The telephonic receiver is much better fitted for field work 
than the coherer. Mr. Hesketh ‘said that while he was in the 
British telegraphic service, which was up to 1888, there was a great 
prejudice in. favor, of recording telegraphic instruments, but he 
considered. that the.use; of tape leads to more errors than it 
prevents... Col.. Reber. said that in our army messages are received 
by sound only, the tape recorder having been abandoned long 
ago. In reply to an inquiry, he said that of the army types of 
cables one is called an outpost cable, which is a seven-strand con- 
sisting of six copper conductors laid over a steel center. Bare 
copper has been used for emergency work and in the Philippines 
had operated successfully over forty miles through wet tropical un- 
dergrowth. At present experiments are being made with a light 
conductor covered with a jute or cotton wrapping which will weigh 
only three or four pounds to the mile. 

At the conclusion of the discussion of Major Reber’s paper Mr. 
P. B. Delany presented his paper on “Rapid Telegraphy,” an 
abstract of which appears on page 471 of our issue of Septem- 
ber 17. In the discussion Mr. Hesketh said that when he was 
in the post-office service in Great Britain, in 1888, the maximum 
speed was 600 words, and that if it is now only 400 words, as 
stated by Mr. Delany, the service has deteriorated; and that an 
averaged working speed would not be satisfactory if it were not 
over 200 words per minute. He expressed the opinion that by 
far the greater part of telegraphic business must be received by 
sound, transmitted possibly by a keyboard transmitter of the kind 
Mr. Delany has indicated; but that to care for unavoidable con- 
gestion of business, he looks forward to the adoption of such a 
system as that outlined in the paper. Mr. F. W. Jones said that 
in comparisons as to the conduct of the telegraph in different coun- 
tries it must be borne in mind that in this country the telegraph 
is operated as a private enterprise and not as a State department. 
In the latter case there is apt to be no recourse in case of error for 
damages, while the reverse is the case in this country. 

The next paper presented was that by Dr. Louis M. Potts en- 
titled “Printing Telegraphy.” This includes an account in brief of 
the various recent systems of printing telegraphs that have been put 
before the public. This was followed by a paper by Prof. Ferdi- 
nando Lori, of the University of Padua, describing a harmonic 
rapid telegraph invented by the author which, it was stated, had 
given very favorable results on experiment. This paper was read 
by title, and then Mr. F. J. Dommerque read his paper on “Tele- 
phone Problems in Large Cities.” This paper deals with the com- 
plications introduced by the ever-extending service of large cities 
and advocates as a partial solution a combination of the manual 
and the automatic systems, the latter being used for trunking and 
the manual for other work. Mr. John Hesketh said that between 
the one-office system and the multiple system there is a mean 
which is to be determined by local conditions in each case. Mr. 
Dommerque, in reply to an inquiry, said that in four-division work 
the percentage of mistakes is perhaps 40 per cent. When the 
wrong call comes in, or a call on the wrong board, the operator 
transfers it to the transfer table where the line is connected to 
the right operator. The serious trouble to contend with is that 
sometimes the subscriber pushes the right button and not getting 
a response immediately pushes the second, third or fourth but- 
ton, thus calling several operators at the same time. 

Mr. Gherardi said that at St. Louis about 50 per cent. of the 
calls are being trunked. He did not believe that a sub-divided 
switchboard would diminish the trunking percentage very material- 
ly unless the subscriber could be gotten to select the correct oper- 
ator with a high degree of certainty. Mr. Hesketh did not think 
that anything affecting the reliability of the telephone operation 
should be left to the subscriber, as the average telephone user 
is not capable of doing anything more than to take off the receiv- 
er and talk, and very often does not do this correctly. In the dis- 
cussion it was brought out that when subscribers call by name, no 
effort is made to expedite their connection, and they are thus brought 
to realize the benefit of calling by number. 

The discussion of Mr. Dommerque’s paper was resumed at the 
session on Friday, when Mr. H. Lincoln Reber, in reply to a ques- 
tion as to the total amount of trunking from section to section 
in St. Louis multiple exchange, said that it amounts to one-half of 
one per cent., and 88 per cent. of this was due to the subscriber, and 
12 per cent. to the equipment. He described how the trouble was 
overcome in practical operation. 
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The next paper presented was that by Mr. J. C. Barclay on 
“Modern High”’Speed Printing Telegtaphic Systems,” an abstract 
of which appears ‘on page 471 of our issue of September 17. This 
was followed by a paper entitled “Automatic vs. Manual Telephone 
Exchange,” which in the absence of the author, Mr. ‘Kempster B. 
Miller, was read in title. This paper discussed the present’ status 
of the automatic telephone exchange and gave very encouraging 
opinions as to its future. The author not being present at. the 
meeting, the discussion of his paper was taken up on Friday, and 
was quite extensive. Those taking part were Messrs. Miller, Dom- 
merque, Gherardi, Delany, MaNaier and Major Reber. In the 
discussion Mr. Miller upheld the cause of the automatic exchange, 
which was subject to criticism by the other speakers, with the 
exception of Mr. Delany, who considered that the present system of 
automatic telephony gave very little indication as to what the out- 
come of the future would be, and Mr. McNaier, who thought that 
in the time to come, when every house would have at least one 
telephone, the automatic exchange will be perfected in order to 
handle the conditions this situation will bring about. 

The session on Thursday was devoted entirely to wireless teleg- 
raphy. The first paper presented was by Marquis Solari, entitled 
“Wireless Telegraphy of the Italian Government,” which included 
a very complete historical and technical description of the Marconi 
system. In the discussion Major Reber said that the Congress 
was much indebted to Marquis Solari for the clear and lucid his- 
torical method of treating of Mr. Marconi’s development of the 
wireless system of telegraphy, and regretted that the author’s mod- 
esty kept in the background the very important part which he him- 
self had played in the development of the art. While he may mod- 
estly say that the coherer was developed by the Italian Naval ser- 
vice, the specific coherer described is better known in this country 
as the Solari coherer. In reply to a question by Prof. Webster, 
Marquis Solari said that a large wireless station now being erected 
in Italy will employ 500 hp in its operation. 

The next paper was that of Mr. John J. Stone, entitled “Theory 
of Wireless Telegraphy.” This paper deals largely with the sys- 
tem of selective wireless telegraphy with which the name of the 
author is connected. Prof. A. G. Webster referred to the paper 
in high terms and particularly to the engineering method of ex- 
position used by the author, and the fullness with which experi- 
mental results were presented. He did not consider that any prac- 
tical man can get important results in this department unless he 
goes at his work guided by mathematical methods similar to those 
used by the author. Dr. De Forest said that perhaps the most 
interesting point brought out in the paper relates to quantitative dis- 
sipation of energy. He has found in practice that over a distance 
varying from one-quarter to three hundred miles there is no indi- 
cation whatever that the received energy falls off as the inverse 
square and he cannot reconcile the theory with experiment. Mr. 
Hesketh, referring to the remark of Dr. De Forest, said that the 
telephone receiver and the ear in conjunction are most unreliable 
with respect to quantitative determinations, and he does not think 
that any results obtained by these means can be accepted as either 
confirming or contradicting the theory unless the telephone re- 
ceiver sound is very widely different in the two cases. He re- 
ferred to a quantitative method proposed by Mr. Duddell, which 
is soon to be tried. 

Dr. Lee De Forest then read his paper entitled “Electrolytic 
Receivers in Wireless Telegraphy,” in which he gave the history 
of the development of the electrolytic receiver and discussed at 
length the nature and theory of its action. In the discussion of the 
paper Mr. Smyth said he has performed a great many experiments 
which prove to him conclusively that the action is purely thermal 
and not electrolytic. Dr. De Forest said that while he will not 
dispute the presence of thermal action, still under normal condi- 
tions there is a formation of gas due to electrolysis. Mr. Smyth 
said he had observed that in a great many cases disruption of the 
bridge takes place with absolutely no formation of gas, and that 
such formation is the result rather than the cause of the coherer 
action. The disruption of the bridge is the result of the e.m.f. de- 
veloped at the end of the chain. Mr. Stone suggested that there 
were two actions, one consisting in the breaking up of the little 
bridges as they formed and the other of the collapsing of the film of 
gas. The next paper on the programme was that of Prof. J. 
Fleming, on the “Present State of Wireless Telegraphy,” which 
was read in title. This paper gives a very complete account of the 
Marconi system from its inception to the present day. 
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The paper of Mr. Hammond B. Hayes, éntitled “Loaded Tele- 
phone Lines in Practice,” was nexforead, an abstract of which 
appeared on page 471 of our issue of September 17. In the dis- 
cussion Dr. Kennelly spoke highly of the value of the paper, not 
merely from the practical, but also from the theoretical standpoint. 
He referred to the interesting points indicated by the various 
curves, and particularly their showing as to the relative strength of 
currents received over different lengths of cable line. Referring to 
one curve, he said it showed that a cable behaved under telephonic 
conditions as though the subscriber’s voice had a single frequency of 
820 cycles per second. The conclusion to be drawn is that on 
cables the vocal transmission is virtually way up in G or G sharp. 
Mr. Stone referred to the serious loss which occurs when the 
current passes from an overhead line into a cable, or from a 
cable into an overhead line, and said that to overcome this it is 
practically sufficient to determine upon a certain ratio between 
the inductance and capacity of the overhead line and the induc- 
tance and capacity of the cable. Mr. Gherardi said that the cables 
crossing the North River, New York, had inductance coils at 
each end. 

The first paper read at the session on Friday was one by Mr. 
M. G. de la Touanne, entitled “Theory of Telephone Exchange,” 
an abstract of which appeared on page 476 of our issue of Sep- 
tember 17. A joint meeting was then held with Section F of the 
Congress, at which a paper was presented by Prof. G. F. Sever, 
entitled “Electrolysis of Underground Conductors,” which treated 
of the question exhaustively and largely with reference to the 
results of electrolytic surveys. In the discussion Dr. Louis Duncan 
said that he believed that the injurious effects from electrolysis 
would be avoided if the two parties involved were to get together 
and proper remedies be applied, such as insulating joints, return 
feeders and good bonding of track. Mr. Hesketh said that, as 
advisor of his government, he had had occasion to give the ques- 
tion very close study. To begin with, the results of electrolysis 
cannot possibly be considered as chargeable to only one party, and 
its avoidance must be by mutual arrangement. It is impossible 
for a telephone company to protect its lines by any known reason- 
able methods if the railway companies on their part neglect well- 
known methods. It is similarly impossible for any railway company 
to so run its system as to avoid damage if the telephone company 
is laying its cables in an unnecessarily dangerous manner. He 
did not consider that rules as to drop in volts allowable were of 
much use, as there may be a huge difference in potential and yet 
no appreciable current passing, and vice versa. It is not sufficient 
to measure alone difference of potential between the pipe and 
return, and he favored measuring the difference of potential between 
the rail and the earth nearest to the rail as the more correct 
method. Prof. F. C. Caldwell said that the amount of damage 
from electrolysis would depend very largely upon the nature of the 
surrounding soil. In some tests with soil from Dayton, Ohio, 
there was a large amount of electrolysis, while soil from Colum- 
bus gave a very small amount. He thought that the balance of 
opinion was that the current should be kept from leaving a sys- 
tem of pipes when once it enters, to pass other metallic structures. 
As to the amount of current allowable in pipes, this depends upon 
the trouble experienced at joints. Mr. Harrison said that it does 
not matter practically how much current flows in the pipe, for 
a very considerable length the line may be a fair insulator, and 
there will then be a patch which is conductive to a high degree, 
and here the current density and damage will be greatest. Prof. 
Sever said that in New York the sheaths of some underground 
cables were bonded to the elevated structure by copper wire, and 
that 1,500 amperes passed through the wire. In spite of precau- 
tions taken in New York with telephone cables these convey very large 
currents, even amounting to thousands of amperes. Mr. Delany 
spoke of the trouble from ground currents to telegraph lines. In 
some experiments he had found a voltage fluctuating from three to 
seventy-five volts. He considered that grounded telegraph wires 
might be the cause of some damage from electrolysis. Mr. Gherardi 
said it was not unusual for currents of several hundred amperes to 
flow in the sheathing of telephone cables, and that the aggregate 
of the current carried in New York telephone cables amounts to 
thousands of amperes. Notwithstanding this, through codperation 
of the street railway people, they had succeeded in taking care 
of the situation, so that it does not constitute a serious difficulty 
to telephone service. He considers that with the assistance of 
railway companies the trouble from electrolysis may be reduced to 
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sich & point a’ to not be a vital question. Prof. Sever described 
precautions: taken at Richmond, Va., to avoid electrolysis. Four 
points were selected almost at the corners of a rectangle, and very 
heayy return feeders carried from these points directly back to 
the power house; the tracks were also heavily bonded, and the 
problem by this method seems to have been solved. Prof. Sever 
said that in Brooklyn a lead pipe had been taken up, part of 
which had entirely disappeared through electrolytic action. Mr. 
J. S. Edstrom, of Sweden, said there had been very little trouble 
in Europe from electrolysis, which he assigned to the very solid 
construction there, both with respect to bonding and cables carrying 
return current to the power station. In Berlin no more than two 
volts’ difference of potential is allowed between two points on 
the rails in the city system, and this rule has been adopted in most 
German cities and in Switzerland and Sweden. In Sweden there 
are two heavy copper wires at each joint, and the rails are bonded 
between each other and also the double tracks at certain intervals. 
At bridges or in passing over water piping the rails are insulated 
with asphalt as much as possible. The rails in the street are gen- 
erally insulated by means of a layer of concrete under them. 
The return feeders are generally of the same dimensions as the 
outgoing feeders. He did not, however, consider that the two volts 
of drop allowed is sufficient. Mr. F. W. Jones gave the experience 
of the Postal Telegraph Company with respect to electrolysis since 
1880. In most all cities where underground telegraph cables were 
laid parallel with, or near to, electric railways, sections were 
eaten and the service stopped. It was found, however, that by 
securing a good return wire from the points at which the cur- 
rents were leaving the cable sheaths, back to the railway generator, 
the underground system was rendered entirely immune. There 
has been no trouble since this remedy has been applied. As a 
matter of fact, the telegraph company loans the sheaths of their 
cables to the railway company to allow them to get the current 
back to the generating station, the sheaths being bonded to their 
return wire, and by this means damage to the cables is avoided. 
He doubted whether there is any serious electrolysis caused by tele- 
graph currents. 


Mr. L. W. Stanton presented a paper entitled “Modern Telephone 
Engineering,” which was read from manuscript. The final paper 
of the session was that read by Mr. J. C. Kelsey, entitled “Two- 
Strand Common Battery System.” In the discussion Mr. Dom- 
merque said that the two-wire system described renders it possi- 
ble to build boards having 18,000 lines connected. The system was 
developed by Mr. Dunbar and Mr. Miller, and has given excel- 
lent service wherever it has been installed. Mr. McBerty said that 
the advantage of the two-wire over the three-wire system would 
not be established until switchboards were called for exceeding 
the capacity of the three-wire system, and this has not yet been 
done; otherwise the three-wire system would still have the advantage. 





Electric Railway Papers and Discussion at the Inter- 
national Electrical Congress. 





In our issue of September 17 abstracts appeared of a number of 
papers read before Section F—Electric Transportation—of the In- 
ternational Electrical Congress, together with brief telegraphic re- 
ports of the discussion on Monday and Tuesday. We give below 
a report of the proceedings in full, excepting those in the joint 
session with Section B, which appeared last week in the proceedings 
of the latter section; the proceedings of the joint meeting with the 
American Institute of Electrical Engineers and the British Institu- 
tion of Electrical Engineers, which appear elsewhere under a sep- 
arate head; and of the proceedings of the joint session with Section 
G on Friday, a report of which latter appear elsewhere in the report 
of Section G—Electric Communication. 

The first paper presented on Monday was that of Philip Dawson, 
entitled “Electric Traction on British Railways.” Mr. Dawson 
sketched the conditions of electric traction in Great Britain and 
pointed out that electricity is the only hope there of suburban and 
short-distance interurban systems. The British steam lines have 
benefited from the building of electric railways through not having 
to make the frequent stops in congested districts which would other- 


wise be necessary. He also noted the conditions that must be ful- 


filled by a general system of electric traction, among which are that 
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sub-stations and supply conductors.should be few in number. and that 
the general use of the third rail is not therefore feasible; in some 
cases motors can be used to return current to the line, but in any 
case they must be applicable for braking purposes. The overhead 
conductor is strongly favored over the third rail, and the sliding 
bow collector over the trolley wheel. 

In the discussion of Mr. Dawson’s paper, Mr. H. Ward Leonard 
said that the important advantage of electricity over steam traction 
is that it admits of a maximum in productive ton miles per mile 
of track. He did not consider that too much stress should be laid in 
comparisons with steam roads, on the cost of wages or cost of 
fuel, and cited the case of the Pennsylvania Railroad, where both 
of these items during the past years have very largely increased, 
while the cost per tor mile has been reduced from 1.6 cent to .36 
cent. Electric traction has a great advantage over steam traction 
with respect to grades, and in mountain sections there is apt to be 
cheap power generated from water falls. Mr. Sprague said that it 
should not be forgotten that the great success of the electric railway 
thus far has been in services requiring frequent stoppage. In apply- 
ing electric traction to steam lines the primary consideration is the 
density of traffic, and he considered that so long as the question is 
that of sending out high-power units at long and irregular intervals 
over great distances, we might as well be frank with ourselves and 
say that this is not a field for electric transportation. There are 
many cases where electric traction is applicable for reasons not de- 
termined by economy of operation, and he cited the case of the 
Pennsylvania’s New York terminal and the electric system now being 
installed by the New York Central, in which cases underground lines 
or legislative action determined the use of electricity. He con- 
sidered that there were many other questions to be taken up and 
considered before that of the operation of trunk railroads by elec- 
tricity. He believed that London presents a particularly favorable 
case with réspect to the use of electricity within the zone of con- 
gested traffic. He also believed that one cause of the conservatism in 
Great Britain is the predominance on railroad directorates of aged 
men. 

The final paper of the meeting was that of J. B. Entz, on “Storage 
Batteries,” which treated of the application of batteries to railway 
service. It is pointed out that economies may be achieved in the use 
of batteries in power stations, mounting in cases to I5 to 20 per 
cent. Following is an enumeration of the various advantages from 
the employment of batteries: The entire load of the system may be 
carried by a battery for a considerable period and sub-station con- 
verters may be put out of service for an indefinite period, the bat- 
tery floating on the line; the batteries will take care of excessive 
loads due to abnormal traffic, and also of short circuits on the line. 
At night the entire machinery of the station can be shut down, and 
batteries make it possible to obtain power from other lines at times. 
The author also discussed the subject of boosters in considerable 
detail and concluded his paper by a consideration of the details of the 
proper construction of a battery for railway service. He considered 
that the positive plates should be the Planté type and the negative 
plates of the pasted type. 

In the discussion Mr. Sprague said that he favored very strongly 
the use of storage batteries in connection with the New York Central 
efectric system, partly to reduce the size of the sub-station equipment 
and partly to provide a reserve. There will be no saving in money 
from the installation of the storage batteries, but he considered that 
their use was justified, particularly through their providing a reserve 
capacity in case of temporary troubles lasting from a few minutes to 
half an hour. Mr. J. S. Edstrom, of Sweden, said that in Europe, 
where railway plants are much smaller than in this country, storage 
batteries are considered a great advantage, and this is particularly true 
of lines running but a few cars. In Europe the guarantee is given 
that batteries at the end of ten years will have the same capacity as 
when installed. Mr. Sprague said that the great size of some of our 
railway electric systems give rise to conditions quite different from 
those in Europe, and in particular rendered it inadvisable to use 
storage batteries in main power stations, though such use was advan- 
tageous in sub-stations. 

As stated above, Section F held a joint meeting on Tuesday with 
Section B, the proceedings of which were reported in our issue of 
last week. The proceedings on Wednesday at the joint session 
of the section with the American and British Electrical Engineers 
will be found elsewhere in this issue. 

On Friday four papers were read in abstract. The first was a 
paper entitled “The Mono-Rail,” by F. P. Behr. which was also 
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presented before an audience in the Westinghouse Auditorium in 
the World’s Fair Electricity Building. Mr. Behr built the first 
railway of this type in Algiers in 1883, and the second in London in 
1886. A mono-rail system was constructed between Listowell and 
Ballybunion, in Ireland, in 1888, which has been in successful opera- 
tion ever since. A high-speed mono-rail road is now being con- 
structed between Manchester and Liverpool, a distance of 31% miles, 
on which a speed will be reached of 110 miles an hour, each train con- 
sisting of one car carrying from 40 to 85 passengers. The system 
is claimed to be particularly applicable for supplementing the pas- 
senger service of main steam lines and for all classes of very high 
speed traffic, as well as for elevated roads in cities. The most im- 
portant field, however, is considered to be for high speed passenger 
express traffic. The cars on this system have been operated at a 
speed of 85 miles an hour around a curve of 1,500 feet radius. With 
the mono-rail system elevated above the tracks of present steam roads, 
a speed of over 100 miles an hour can be economically and safely 
maintained. 

The second paper, by Dr. Rasch, on “The Railway Booster,” treat- 
ed the subject largely from the mathematical standpoint. A paper 
by F. J. Sprague, on “The History of the Electric Railway,” gave a 
chronological account of the development of electric traction from 
the earliest day up to the present time, and entered quite fully into 
the details of the multiple-unit system. 

Mr. L. B. Stillwell, in a paper entitled “The Wilkesbarre & 
Hazleton Railway,” gives an account in detail of this railway, which 
is the first equipped in this country with the protected third rail. 
Among other features of the railway are the elimination of all grade 
crossings, a brake equipment so designed that no accident to any 
part of the mechanism can render all the brakes inoperative, and 
the use of a portable converter car carrying transformers and con- 
verters and necessary switching apparatus, etc. There are no grade 
crossings on the road and no riveted rail bonds are used, all being 
of the soldered type. The protected rail gave excellent service in 
winter; though the service is infrequent there have been but two 
mstances of serious delay through the formation of sleet on the 
contact rail. 

At the opening of the session on Friday, Dr. Louis Duncan read an 
abstract of his paper on the general subject of the application of 
electricity to railroads. He sketched the manner in which electric 
traction had displaced the horse railway and won its way for ele- 
vated and interurban service. In heavier electric traffic the suc- 
cess has been due to the fact that the load factor in the generating 
station, where the losses are greatest, has been brought to a reason- 
able figure, the load factor at the sub-stations not being so impor- 
tant. When it comes to trunk Jine service, however, the load factor 
does not assume the same importance, but the cost of power figures 
very largely. In this case the load curve will be fluctuating and all 
the machinery will have to be kept ready to supply the maximum 
power at any moment. The important facts to be considered are, 
therefore, the cost factor in the main station, the cost factor in sub- 
stations and the cost factor in copper, and all of these are more 
important than the load factor. Dr. Duncan concluded that we can 
offer very little to trunk railroads with respect to decreased expense 
and increased facilities of operation, and that we are not in a posi- 
tion to offer for general railroad work any particular advantage for 
electricity over steam. There are, of course, special cases in which 
electricity has tremendous advantages, and he cited a case where 
it was shown that it would be beneficial to electrify a section 100 
miles in length of the B. & O. R. R. Mr. Sprague considered that 
there is an absolute bar toward any system of electrical operation 
which requires more than one conductor overhead. He thought that 
if experiments demonstrated anything it was the impracticability of 
running trunk lines on the polyphase system. He considered that 
the single-phase motor has objectionable features and that the direct- 
current motor with respect to weight, efficiency, simplicity, reliability 
and perfection is superior to the alternating-current series motor. 
Its advantages are that it will reduce on long distance, and espe- 
cially heavy traction, the initial investment, but he thinks that some 
exaggerate the saving to be thus effected, end he thought the intro- 
duction of high tension in cars a matter of danger, both to life and 
reliable operation. As to trunk-line service, there are certain special 
cases, such as sections of mountain roads and terminal lines, which 
admit of electrical operation, but the money of most trunk lines 
would be better expended in protecting their territory than in chang- 
ing their system of traction. Some steam roads are being seriously 
handicapped by electric lines running parallel to them, and this com- 
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petition should be carefully considered by steam roads. Mr. Sprague 
sketched the conditions which led to the adoption of electric traction 
by the P. R. R. for its New York terminal and by the New York 
Central for its terminal and suburban service, but said that this does 
not imply that either line will extend electric traffic to its general 
service. 

Mr. Lamme contested Mr. Sprague’s statement as to the superiority 
of the direct-current motor. The alternating-current motor admits of 
the use of a lower voltage in its windings, thereby eliminating troubles 
to which the direct-current motor is subjected. He did not antici- 
pate any particular difficulty in readily applying the alternating- 
current motor to railroad work; the case is quite different from that 
of the direct-current motor in its early stages, at which time much 
less was known concerning the design of electrical apparatus. He 
did not apprehend any danger from a higher trolley voltage since it 
could not have any effect beyond the frame of the motor. A great 
advantage from electric traction will be the elimination of electro- 
lytic action on underground pipes and cables. As to inductive actions 
leading to low power factor, these can be readily taken care of by 
the use of voltage regulators at the generating plant, by means of 
which as good regulation may be maintained as in the case of direct 
current. He did not consider that the polyphase motor is satisfac- 
tory for traction service. The characteristics of the motors pro- 
hibited their use for this service and the objections to double collec- 
tors are insurmountable. He believed that the adoption of direct 
instead of alternating current for use on the Pennsylvania and New 
York Central railroads may in time prove to be a mistake, and that 
before long it will be necessary to re-equip the roads for alternating 
current. Mr. E. Kilburn Scott defended at length the polyphase motor 
for traction purposes, believing it to be superior to any commutator 
motor for this purpose. He said that in Italy the three-phase motor 
had achieved magnificent success in the heavy railroad service. Mr. 
Ward Leonard sketched the characteristics of his system of railroad 
traction, which consist in transmission to a train of high-tension, 
single-phase, alternating current, driving on the train a single-phase 
motor direct connected to direct-current generators, which supply the 
train motors. He considers that while the single-phase series alter- 
nating-current motor system may be satisfactory for passenger and 
light freight service, his system is much more applicable for the heavi- 
est freight service. He gave an account of the work done on the 
system since 1891, and pointed out that recently it had been suc- 
cessfully experimented with in Switzerland and had been recom- 
mended for adoption in Sweden for the operation of the State rail- 
roads. At a test in Switzerland current was transmitted to a loco- 
motive at 14,000 volts, and the entire control of the train was by 
means of one lever for starting, stopping, reversing, braking, ete. 
Mr. Leonard brought out at considerable length all that he claims 
for his system. He disagreed with Mr. Sprague in the opinion that 
during his life the P. R. R. would not employ electric traction gen- 
erally over its lines. 

Mr. B. J. Arnold said he did not consider that there would be 
any difficulty in using 600 or 700 volts in single-phase motors and 
believed the use of low voltage in such motors undesirable, since the 
low-voltage current must be frequently broken. He maintained that 
the polyphase system with its two wires overhead was impracticable 
for railroad work. Mr. Henry Pikler pointed out that the poly- 
phase motor has been and is giving excellent service in railway trac- 
tion, though no one would think of using it where stops are frequent. 
The two variations of speed which it admits of, that is, synchronous 
and half speed, are entirely satisfactory for many conditions of rail- 
way service. Mr. A. H. Armstrong said that his company had given 
very thorough study to the subject of polyphase traction. The chief 
objections to its use are the constant-speed characteristic of the motor, 
its restricted output and poor power factor. The constant-speed 
characteristic is particularly objectionable in the case of grades. 
On the other hand, the commutator alternating motor is especially 
adapted to railway work and it has most of the points in which the 
three-phase motor and its output are in a railway sense, unlimited, 
while its general speed characteristics are well adapted to both sub- 
urban and main line traffic. He considered that his company had been 
justified in passing over the polyphase motor as not adapted to gen- 
eral railway conditions. Mr. Lamme, referring to the remarks of Mr. 
Leonard concerning the report of the Swedish railway commission, 
said that if his memory served him aright, the system which was 
considered to have the lowest cost was the Westinghouse single- 
phase system, but that it was considered too new and novel to be 
recommended. That was two years ago, but since then Mr. Dol- 
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linger, of the commission, had visited the Westinghouse factory, and 
he probably made a favorable report, for since then a Westinghouse 
single-phase motor has been ordered by the Swedish Government 
for trial. As to low voltage on alternating-current motors, this is 
not claimed to be an advantage beyond the fact that certain troubles 
or breakdowns would thereby be obviated. As to the European poly- 
phase roads, he believed the reason why they are considered success- 
ful is because there are no corresponding direct-current roads in the 
immediate neighborhood with which they may be compared. He con- 
sidered that the series alternating-current system is practically equal 
to the direct-current system, and in some respects is superior. Mr. 
Eck, referring to several references to the loss in the rail return 
through the use of alternating currents, said that such loss is less 
with alternating current at 1,000 volts than with direct current at 
500 volts. Mr. Steinmetz stated that his company had experimented 
for more than ten years with the polyphase railway motor, and that 
they could never honestly recommend a customer to install a sys- 
tem employing this motor. It is true that a polyphase induction 
motor is a very beautiful apparatus when run at constant speed; it is 
possible to run it at half speed by a certain arrangement of two 
motors, but this method is not satisfactory. He also considered 
very objectionable the use of the two wires which are necesary in the 
polyphase system. Referring to the Leonard system, he fully agreed 
with the statements made as to its beautiful control of speed and 
power; this, however, is not the problem of electric railway service, 
where the chief conditions are quick acceleration, efficient running at 
high speed and quick stoppage. It is not desirable to run at any 
low speed continuously, and what we want is a railway motor system 
as simple as possible. The single-phase commutator motor gives a 
high efficiency of operation under normal conditions. 


an 





Joint Meeting of Section F, The American Institute of 
Electrical Engineers, and the Institution of Elec- 
trical Engineers of Great Britain. 





Wednesday, Sept. 14 was “Electrical Day” at the Exposition, and 
the only meeting of the Congress was as above, held in Festival Hall. 
Mr. Bion J. Arnold presented his presidential address at this meeting, 
in which he discussed the line along which progress would be made 
in the electrification of steam railways. The present day witnesses 
the adoption of electric locomotives for terminal service by two of the 
largest railways. This service will be extended throughout the 
range of local city traffic, but will not immediately be adopted 
for trunk-line work. The tendency on the part of steam roads 
to obtain the valuable franchises of competing electric roads and 
to operate them for frequent passenger service indicates one line 
of development. It seems probable that the first serious under- 
takings on a large scale for long distances will be in connection 
with rapid passenger service, steam locomotives being retained for 
freight haulage. The increased demand also for rapid freight 


service will cause the adoption of electric locomotion for 
this class of work, after which the advantages of uniform 
equipment will lead to the use of electricity throughout the 


whole system. The present work in connection with alternating 
railway motors will be a prominent factor in causing the adoption 
of electricity as a motive power on existing steam roads. 

Prof. C. P. Steinmetz introduced his remarks on alternating- 
current systems by referring to the early work of Van Depoele and 
Eickemeyer. He attributed the lack of further development with 
the motors then experimented with and now adopted, to the exces- 
sively high frequency then in use, 125 cycles being entirely unsuited 
for the operation of commutator motors. The rapid development of 
the direct-current motors occupied the attention of the railway engi- 
neers, while the most advantageous features of the polyphase induc- 
tion motor for stationary work led many to believe that such ma- 
chine was suited for traction purposes, and its application was at- 
tempted to the exclusion of commutator machines. When the feed- 
ers for direct-current railway circuits became too heavy, alternating 
currents were used for transmission, either motor-generator sets or 
rotary converters being employed for supplying direct current to the 
car motors. The rotary converter proved a most excellent machine 
for the fluctuating railway load. For such work it is, in fact, prefer- 
able to a direct-current generator, being able to carry enormous over- 
loads without distress. By the installation of rotary converter sub- 
stations the range of operation of direct-current systems was greatly 
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extended. For frequent service and dense traffic such combined 
alternating and direct-current systems are well suited, but for light 
traffic and infrequent service such systems are uneconomical, and a 
demand exists for a complete alternating-current system. When the 
alternating-current railway motor is adopted it will not be used 
to the exclusion of direct-current machines, but it will find a field 
of its own beyond the range of the direct-current motors. In the 
installation of any alternating-current system, existing direct-current 
systems must be taken into account, and the motors should be opera- 
tive on both systems. For city service with frequent stops where 
rapid acceleration and high starting torque are required, the direct- 
current series motor is well suited. The polyphase induction motor 
while having high torque for acceleration and up to the neighborhood 
of synchronous speed, shows very low efficiency at low speeds. It is 
possible to change the car speed by means of gearing, but this is. 
not desirable. The polyphase motor gives a low power factor at 
light loads and is generally unsuited for city service. The alternat- 
ing-current commutator motor is similar in performance to the 
direct-current series motor, the variation of its torque with speed 
being, however, less than that of the direct-current miachine. It is 
inherently well suited to city service. The requirements for rapid 
transit service are the same as for local city work, involving merely 
an increase of size of trains and higher speeds. For this class of 
work the types of motors available for city service are well adapted. 

For suburban and interurban service where the stops are infre- 
quent and the acceleration is of minor importance, a low value of 
starting torque is immaterial. For this work polyphase motors could’ 
be used, but they are sensitive to voltage variation, the torque varying 
as the square of the e.m.f. A commutation type of motor will run 
more slowly on the lower e.m.f., but in any event it will exert the- 
proper torque, which torque varies with the square of the current. 
With existing steam railways the characteristic features are large 
trains and high power units, while the characteristic advantage of the 
electric railway is frequent service with smaller trains so operated’ 
that the passenger need not consult a timetable or journey to a cen- 
tral station to board the train. In the development of the electric 
railways the direct-current city systems will remain, while the alter- 
nating-current motors will be operative on the direct-current lines. 
The method of control must be simple and be the same on the one- 
system as on the other. Since the supply of power for the railways 
must be from generators in use for other power purposes it seems 
that the two-phase system of distribution is preferable, while the 
standard power frequency of 25 cycles, which has been found well’ 
adapted to commutator motor operation, must be retained. 

Prof. John Perry remarked that the final success of the alternating- 
current railway would depend largely upon the type of motor and the- 
supply and distributing systems now being adopted. 

Mr. B. G. Lamme recalled the period of the beginning of the 
electric railways which witnessed the gradual exclusion of all 
motors except the series machine for this service, though other- 
types were tested for this purpose. The electromotive force for 
the systems soon settled at 500 volts as standard. With the ex- 
tension of systems it became evident that this voltage was far too- 
low for transmission, and resort was had to high-tension alternating 
currents. The advantages of the rotary converter over the motor 
generator were apparent, but the high frequency in use caused’ 
trouble with such machines, and the adoption of a lower frequency 
imperative. When the equipment for the first plant 
Falls was being selected, a frequency of 3,000> 
alternations per minute was chosen as a compromise by the 
contending parties. This witnessed the beginning of 25 cycles, which 
has since been universally adopted as standard for rotary converter- 
work. It has been felt for considerable time that the rotary con- 
verter was an emergency machine, adapted to tie together the alter- 
nating-current and the direct-current systems until a successful alter- 
nating-current railway motor was produced. In 1895 polyphase- 
motors were tried, 75-hp machines being built and provided with 
collector rings for rheostatic and tandem control. This equipment 
did not compare favorably with the rotary converter and direct- 
current motor installation, and it was abandoned. It was appreciated 
that railway work requires a motor possessing the series character- 
istic. In 1892, 10o-hp commutator motors were built and placed in 
service upon a car. The operation was not successful, due mainly 
to the high frequency, poor regulation and limited capacity of the- 
generator supplying the large current at low power factor. 

In 1900 and Igo!I, a 100-hp commutator motor was constructed! 
and operated satisfactorily at 2,000 alternations. The system of sin 
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gle-phase railways was described in a paper before the American 
Institute of Electrical Engineers, September 26, 1902. That com- 
mutator difficulties were overcome is proved by the fact that a 4o-hp 
motor operated continuously at full load with 60-cycle current for 
nine months, and the commutator remained in good condition. An 
advantageous feature of the equipment proposed was in the ability to 
operate on both direct and alternating-current circuits, and it was 
considered to offer a proper solution of the railway problem. The 
alternating-current series motor is capable of giving any speed by 
varying the voltage. For this purpose potential control was used in 
the early equipments. An induction regulator was employed so as to 
avoid the troubles due to opening the circuit. It is well to mention 
a point in connection with the problem of operating two motors in 
series permanently. In ordinary direct-current practice two motors 
are in series for starting and for low speed, but in this case the 
armatures are wound for 500 volts, and are operated in series on 
one-half voltage. If the wheels of one axle should slip and the motor 
should speed up so that it robbed the other motor of its voltage, the 
500-volt armature would get only 500 volts maximum. In the case 
of two 250-volt motors in series on 500 volts, if one motor slips its 
wheels it may get almost double voltage across its armature termi- 
nals, and could run at excessively high speed. For this reason, each 
pair of motors on the Baltimore-Annapolis equipment was supplied 
with a balancing transformer across the terminals of the two motors 
which were connected in series. A middle point in the balancing 
transformer was connected to a point midway between the two 
motors. In this way neither motor could take more than its share of 
the voltage. In regard to the future equipments of electric railways, 
it seems probable that the alternating-current railways will select 
independent low frequencies suited for their particular work. 

Dr. C. V. Drysdale, of England, congratulated the American engi- 
neers on their success in selecting the single-phase railway motor. 
He thought that the several advantageous features of the Ward- 
Leonard system as to high efficiency at starting and at low speeds 
should not be overlooked in the development of the other systems. 
The Arnold system also possesses numerous good features. 

Mr. B. J. Arnold mentioned the fact that his was the first single- 
phase system to be placed in successful operation in this country. 

Mr. Frank J. Sprague, who was introduced as an engineer young 
in years but old in deeds, the father of electric railroading, mod- 
estly refused to discuss the traction problem or the work which had 
been done in solving it. 

Prof. Elihu Thomson stated that formerly there were two camps 
of electrical engineers, the direct-current camp and the alternating- 
current camp. The dividing line between them has been slowly dis- 
appearing, and it now looks as though one camp will suffice for both. 
He referred to the early work done with the repulsion motor. In 
the fall of 1886 a small machine was constructed and though the 
design was poor and the frequency was 125 cycles the machine oper- 
ated quite satisfactorily. He expressed the opinion that the alter- 
nating-current commutator motor had come to stay. Col. R. E. 
Crompton read his paper on “Standardization of Dynamo-Electric 
Machinery and Apparatus.” (See digest.) This paper was presented 
in the hope that the Congress would give thoughtful consideration to 
the suggestions for standardization therein contained for the benefit 
of the committee on standardization. The discussion of the paper 
was postponed until Friday morning, when Sections B and F came 
together for that special purpose. 


———— 


Joint Meeting of American Physical Society and Section 
A of International Electrical Congress. 





On Friday, September 16, the final session of Section A of the 
International Electrical Congress was also a joint meeting with the 
American Physical Society. Below are abstracts of the papers 
presented at this meeting. 


THE LIGHT FROM THE ELECTRIC ARC.—W. J. 
HUMPHREY, 


EFFECT OF PRESSURE ON 


Reported the progress of work undertaken with the assistance of 
the Rumford fund to continue and verify the previous work of 
Humphrey & Mohler. These had shown that the spectral lines were 
slightly shifted by pressure, and that certain interesting relations 
held between the displacement and the atomic weight in the care of 
metals belonging to a given group in the periodic series. 
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THE NATURE OF THERMOELECTRIC MOTIVE FORCE.—C. B. THWING. 


Certain anomalies in the thermo e.m.f. of alloys were found to cor- 
respond closely with anomalies in the coéfficient of expansion. In the 
case of different metals also it was found that there was a certain 
parallelism between the values of thermo e.m.f. and the values of the 
temperature rate of change of the expansion coéfficient. An explana- 
tion was suggested, based upon the electron theory of metallic con- 
duction. 


A SPECTROPHOTOMETRIC STUDY OF SOLUTIONS OF COPPER AND COBALT.— 
B. E. MOORE, 


A detailed study of numerous salts of these metals in solution 
of different concentration showed a general agreement with Ostwald’s 
law in the region of strongest absorption, but not outside the band. 


CONCERNING NATURAL RADIOACTIVITY OF THE ATMOSPHERE AND THE 


EARTH.—ELSTER AND GEITEL. 


The paper gives a brief account of recent investigations of the 
radioactivity of the atmosphere and earth. It was found that air 
which had been in contact with earth acquired radioactive properties. 
Spring water, particularly that from deep or hot springs, is quite 
strongly radioactive. The activity is in general too small to permit 
chemical separation of the active principle, but it appears to be much 
like radium or thorium. The induced activity of the mud from the 
springs at Baden is different from that usually found, and indi- 
cates a possible new element. 


THE ELECTRICAL CONDUCTIVITY OF GASES.—PROF, PERCIVAL LEWIS. 


A review of the present state of knowledge relating to ionic con- 
duction through rarefied gases. The methods of ionization are di- 
vided into two classes, one dependent upon electric stress, the other 
including methods involving external agencies. The paper discusses 
the ratio of electric charge to the mass of the ions as determined by 
J. J. Thomson and others, and the velocities with which they move. 
Spectroscapic evidence, like the Zeeman effect, is adduced in sup- 
port of the ionic theory. It is shown that Ohm’s law need not hold 
theoretically, as it certainly does not in practice. No law of definite 
electrolytic separation in gases has been established owing to the 
numerous kinds of ions at present considered. 


ON ELECTROSTRICTION.—PROF. LOUIS T. MORE. 


The paper describes experiments made to determine whether the 
K V? 
strains due to electric stress obey Maxwell’s equation P = —————, 
87 d’ 
where P is the tension per unit area produced in a dielectric of 
specific inductive capacity K, and V/d is the potential gradient. 
Tubes of shellac and paraffin were experimented upon, but in all 
cases the elongations as measured were so obscured by the heating 
effect of the charge and other extraneous causes that no definite 
results could be obtained; the observed deflections could all be ac- 
counted for without assigning the cause of electrostriction. 
Mr. Henry Crew presented a paper entitled “On the Conditions 
Which Govern the Appearance of Spark Line in Arc Spectra,” 
which is too technical for brief abstract. 


os 





School for Electrical Employes. 





In a communication from Mr. S. P. Warner, United States Con- 
sular agent at Gera, Germany, that gentleman says: “A few 
months ago the Central Trades Association of Kd6nigsberg, 
Prussia, instituted a free course of instruction for those who are 
employed at the electrical works in that city (minors excepted). The 
lectures, which are held two evenings a week, from 7.30 to 9.30 p. m., 
are delivered by some expert engineer, who has had long prac- 
tical experience. At the end of each course, which lasts about 
twelve weeks, examinations are held. Those who succeed in pass- 
ing these examinations are awarded certificates which set forth 
the fact that they have performed their work in a satisfactory man- 


ner. It is thought that this idea of giving free instruction to the 


employes of electrical works will be introduced in other places, as 
it is very much to be desired that workmen know as much about 
the business as possible, not only because they will be more efficient, 
but also in order to lessen the possibility of accidents.” 
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Power Station Equipment for the World’s Fair, St. Louis. 





Electricity is used exclusively for the transmission of power 
about the Exposition Grounds, which required the installation 
and equipment of a complete central station to supply electric power 
for general use through the Fair—for the night illumination of 
the 1,240 acres and countless buildings, pumping the water for the 
cascades and lagoons, for operating exhibits and concessions in vari- 
ous parts of the grounds. The first and a very important element 
of the equipment consists of the “service” plant,” which constitutes 
a model central station of 14,000 horse power capacity, representative 
of thoroughly modern practice at minimum cost, such as may be 
seen in only a few large cities. The four units consist of 3,500-hp 
Westinghouse-Corliss vertical cross-compound reciprocating engines, 
direct connected to two 2,000-kw General Electric and two Westing- 
house generators. 

The progress achieved in the manufacture of prime movers and 
electric generating units of great capacity has been a very impor- 
tant feature of mechanical and electrical engineering since the time 
of the World’s Columbian Exposition. The central station at Chi- 
cago in 1893 was of about the same total capacity as the present 
service plant, but the Westinghouse generators were each of only 
750-kw or 1,000-hp capacity. The twelve generating units of the 
Chicago plant constituted then the largest polyphase station in 
service—to-day the four 3,500-hp units of the Louisiana Purchase 
Exposition service plant, although three times as large as the largest 
at Chicago, are regarded as of only medium size. Indeed, entrance 
to the service plant is through a full size plaster model of the 35-foot 
stationary armature of the 7,000-hp Westinghouse generators built 
for the Manhattan Elevated Railway of New York City. The Gen- 
eral Electric and Westinghouse Electric & Manufacturing companies 
have under construction generators for the Ontario Power Com- 
pany of 10,000-kw capacity, and the Westinghouse Machine Com- 
pany is building steam turbines in sizes up to 10,000 hp. While the 
steam turbine is the most striking example of the space economy 
of modern prime movers, occupying less than half the floor space 
necessary for either vertical or horizintal piston engines of equal 
capacity, with a similar difference in height, it is interesting to note 








FIG, I,.—ENTRANCE TO THE SERVICE PLANT. 


‘ 
that the floor space occupied by the engines and direct-connected 
generators in the present Exposition service plant, 15 by 35 feet 
each, is proportionately only about one-ninth of that required at 
Chicago for the generating units which were belt-driven. The 
smaller engines, driving exciters in Machinery Hall, pumps, stokers, 
and fans in the service plant section of the boiler house, and the 
Roney mechanical stokers in the latter building, were manufactured 
by the Westinghouse Machine Company. The plant has been in 
continuous operation since April 15, maintaining its own load, and, 
from time to time, carrying the extra load which exhibit plants have 
been unable to sustain. The station records show the exacting 
character of service rendered, and number of hours runs. The 
Exposition service plant furnishes the main source of power for the 
World’s Fair, and carries the commercial operating and lighting 
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load on the grounds and Pike, and a large part of the decorative 
night iJlumination of the main exhibit buildings. It is of interest to 
engineers not so much for its size as for its completeness, and be- 
cause it resembles in general design such big installations as the 
40,000-hp station of the Metropolitan Street Railway system just 
completed at Kingsbridge, New York City, or the 50,000-hp station 
of the New York Edison Company, where ten Westinghouse-Corliss 
three-cylinder compound engines, rated at 6,500 hp frequently carry 
a maximum load of 10,000 hp for short periods. 

The four main units are alike in capacity and general design. 
The engines are of the cross-compound type, built vertical to econ- 





FIG. 2.—BOOTH AROUND SERVICE PLANT. 


omize floor space and compound in order to secure greater economy 
of steam. As the generator and fly-wheel are mounted between 
cylinders, a connecting receiver is necessary, which is built of riveted 
boiler steel plate and conducts the exhaust steam from the high 
pressure cylinder to the inlet of the low-pressure cylinder. Bed- 
plates, one on each side, support, in order, the journals, engine 
frames, cross-head guides, and cylinders. The shaft, which is nearly 
three feet in diameter at the centre, is forged hollow from open 
hearth steel and fluid compressed to insure perfect homogeneity of 
metal. On account of the long span the bearings are self-aligning, 
having spherical instead of cylindrical seats, resembling the ball and 
socket arrangement; this permitting slight flexure of the shaft, due 
to the load concentrated at its centre. Both the bearing shells and 
the cross-head guides are arranged for water-cooling. Rocking 
valves of the Corliss type are located directly in the cylinder heads, 
which connect with “side pipes” paralleling the cylinder walls. A 
trip release gear on the inlet and a toggle motion on the exhaust 
control these valves. The gear permits a maximum cut-off of 
three-quarter stroke, enabling each engine to sustain for short 
periods a load of 5,000 hp. The speed of the unit is controlled by an 
enclosed type self-oiling centrifugal governor, adjustable while run- 
ning for spring tension and sensitiveness. The principal dimensions 
of each engine are as follows: Diameter of high pressure cylinder, 38 
inches; diameter of low pressure cylinder, 76 inches; stroke, 54 
inches; shaft, 53 inches diameter and 25 feet in length; weight, 50,600 
pounds; fly-wheel, 22 feet diameter; weight 190,000 pounds; speed, 
83.3 revolutions per minute; rated capacity, 5,000 indicated hp.; boiler 
pressure, 150 pounds; vacuum, 26 inches; cranks, counterbalanced 
disc, 90 degrees angularity; fly-wheel effect, 110,000 pounds; weight 
engine, with fly-wheel, 720,000 pounds. 

In order to operate the generators in multiple, a small motor is 
provided at the engine, which moves an adjustable weight on the 
governor mechanism. This motor is controlled from the switchboard 
so that the engine speed may be adjusted until the incoming gen- 
erator has been synchronized and connected to the system. An auto- 
matic speed limit is provided on the engines, which instantly closes 
the throttle should the safe speed be exceeded through breakage 
of the governor mechanism. ‘This mechanism may be operated also 
by the engineer from the main floor, by means of an electric switch. 

The generators, which are rated at 2000 kw at the usual tempera- 
ture rise, with 50 per cent. overload capacity for one hour, are three- 
phase, 25-cycle per second and 6,600 volts, are of the engine type, 
revolving field construction, with laminated armature and _ fields. 
The armatures are strap wound in partially closed slots, and the 
fields wound with copper strap on edge. In order to obtain access 
to the winding the entire generator frame may be moved out of posi- 
tion parallel to the shaft. A complete unit is 35 feet 1 inch in 
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length, width 15 feet 2 inches, height 31 feet 4 inches and total 
weight 916,000 pounds, to which the generator contributes 196,000 
pounds. Three 80-kw, 125-volt Westinghouse engine type units fur- 


nish exciting current for the generator fields, one unit always being 
held in reserve. 
Electric current from the Exposition service plant and from exhibit 





FIG. 3.—GENERAL VIEW OF MAIN UNITS. 


power plants in Machinery Hall is transmitted over the network of 
underground cables at a potential of.6,600 volts, transformers being 
used only at distributing points. All Exposition power is controlled 
from the twenty-nine-panel marble switchboard on the upper gallery 
over the west end of the main aisle. The electrically operated oil 
switches are behind the operating panels, the busses and instruments 
on the lower gallery, busses being in duplicate and housed in a 
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FIG. 4.—2 000-KW WESTINGHOUSE ALTERNATOR. 


structure of masonry with intermediate barriers. All main generator 
and feeder switches are installed in independent fireproof vaults, and 
are electrically operated from the main panel, indicators showing 
whether a switch is open or closed. Remote control of high-tension 
current is exclusively employed, the switchboard being supplied with 
high-tension, oil immersed, automatic circuit-breakers, and with am- 
meters and voltmeters for each space. 

All main and exciter engines, as well as auxiliaries, operate con- 


densing. Two complete central condensing equipments have been 
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installed, each of 6,500-hp capacity and serving one-half of the plant. 
They are of the 40-inch Worthington elevated jet or “barometric” 
type, provided with entrainers and rotative “dry air” pumps for 
removing air from the condenser cones. Both horizontal and vertical 
types of pumps are in operation, one of the three being held in 
In case of loss of vacuum an automatic relief valve allows 

the exhaust steam from the engine to escape through 


reserve. 


the roof. A motor-driven valve operated from the 
floor below by a switch controls the steam inlet to 
Circulating water is applied 
by a 30-inch main to the condensers by a centrifugal 
pump of the Worthington turbine pattern, direct driv- 
en by a Westinghouse compound engine. The hot 
water discharged into the condenser hot-water wells 


each main condenser. 


is not thrown away, but is cooled for further use in 
three especially designed cooling towers adjacent to 
the boiler room. A second turbine circulating pump 
elevates the hot water into the towers and in falling 
the temperature is reduced by evaporation, which pro- 
cess is further aided by forced draft from the fans 
located at the base of each tower and driven from 
the boiler rooms. A third turbine pump unit is held 
in reserve and may be employed on either condensing 
or cooling towers. Motor-driven valves operated by 
a switch from the floor control the outlets of each 
pump. 

Two complete systems of steam mains, 12 
in diameter, convey steam to the main engines. These 
are interconnected at the engines so that either main 
be cut out in case of accident. The mains are carried 
beneath the floor pipe galleries, anchored firmly at 
two points to prevent creeping, and supported upon 
rollers to accommodate expansion and contraction. 
Entrained water collecting in the piping is drained 
out and automatically returned to the boilers by a 
steam loop and “Holly” gravity return, which may 


inches 


be seen in operation in the boiler room. The sys- 
tem of piping for the boiler room and pump- 
ing auxiliaries is connected to the boilers between the drum 
and main valves, so that steam is always available at the boiler 
house auxiliaries. These operate non-condensing, exhausting 
into a Cochrane open feed water heater which reclaims the 


greater part of the heat lost in the exhaust. In the engine room 





FIG, 5.—2 000-KW GENERAL ELECTRIC ALTERNATOR. 


all auxiliaries operate condensing upon the main condensing 
system. For the service plant steam is furnished by sixteen 
batteries of 200 hp Babcock & Wilcox water-tube boilers, set two 
boilers in a battery, giving a total capacity of 6,400 hp. The tubes 
and drums are sustained independently of the boiler setting from 
a steel structure to relieve the setting from heat strains. Two 12-inch 
“ring” steam mains, each connecting four batteries, facilitate the de- 
livery of steam from the boilers with least resistance. Each of the 
two groups of katteries is served by a mechanical draft plant, work- 
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ing on the inductive principle, with a duplicate set of steel plate 
engine-driven fans, one fan being held in reserve. By means of 
dampers, either fan may be put into service or bypassed altogether. 
These two plants were built by the New York Blower Company. 
The fans are three-quarter housed of the over-hung type, each hav- 
ing sufficient capacity to handle four batteries of boilers. There are 
three forced draft cooling towers built from the designs of West- 
inghouse, Church, Kerr & Co. The effective area of each is 460 
square feet. Each tower is equipped with four 120-inch Seymour 
pressure fans. Cooling towers serve to reduce the temperature of 
hot water discharged from the condensers so that it may be used over 
again, the ‘make-up” water replacing the amount evaporated, being 
supplied from the city mains. The fan engine for cooling towers is 
a Westinghouse compound 18-inch by 30-inch by 16-inch driving an 
elevated counter-shaft by Graton & Knight belt, on 8-foot pulley, 
running at 6,000 feet a minute. 

The centrifugal circulating pumps consist of three Worthington, 
direct driven, turbine type, 24-inch discharge, capacity 17,000 gallons 
per minute under a 50-foot total head. The piping is so arranged 
that the central pump is always held in reserve, the one being used 
for cooling towers and the other for condensers. The circulating 
pump engines comprise three Westinghouse single-acting, compound 
type, 18 inches by 30 inches by 16 inches. The governor is arranged 
to vary speed of unit according to pump output. The firing of the 
boiler plant is accomplished by means of Roney mechanical stokers, 
each group of four stokers in line being driven by a small Westing- 
house standard engine, through suitable gearing. The stoker em- 
bodies the principle of the narrow rocking grate, stepped at such an 
angle as to facilitate a uniform descent of fuel from the coking arch 
at the top to the dumping grate at the bottom, the coking arch, which 
embodies the principle of the reverberatory furnace, being highly 
instrumental in securing perfect combustion of the volatile distillates 
contained in bituminous coal. On the Exposition grounds the pro- 
duction of smoke is discountenanced, and careful observations of 
the smoke from the stoker chimneys are made at intervals during the 
day’s run, for purposes of comparative record. Coal and ashes are 
automatically handled by a conveying system built by the Link-Belt 
Machinery Company, the former being elevated from a receiving hop- 
per beneath the coal siding to the individual bunkers serving each 
stoker. It may be added, as a matter of general interest and possible 
benefit to some of our readers, that Westinghouse, Church, Kerr & 
Co., after the Exposition is over, intend to dispose immediately of this 
plant, which is virtually a complete lighting or railway power equip- 
ment and could be at once removed and set in operation elsewhere. 


+ 





An Analysis of the Bell Telephone Situation, 

A special dispatch from Boston in the Wall Street Journal says: 

The statement of instrument output of the Bell companies of 
the United States for the eight months ending August 31, 1904, 
showing the largest net output of any previous eight months, indi- 
cates that in the full twelve months of 1904 the Bell system will 
be increased by 300,000 new subscribers. 

The net instrument output in 1904 promises to amount to about 
700,000 instruments; and as the increase in the number of sub- 
scribers averages a little over 40 per cent. of the instrument 
output, the gain in the number of subscribers this year will be 
close to 300,000. 

The average earnings per subscriber amount to about $50 per 
annum. Net earnings of the subsidiary companies, after the deduc- 
tion of interest, taxes and other charges, amount to about 30 per 
cent. of gross earnings. On this basis, the increase in the gross 
earnings of the Bell system in the next twelve months may be 
figured as follows: 


Three hundred thousand new subscribers at $50 gross ....... $15,000,000 
IL ch. ok gules bisM Sb Sa Mk esas eeees 10,500,000 
ns ik se pk sb ab ee aXGee bee aws oe cen 4,500,000 


One-half of this increase, or $2,250,000, will belong to the Ameri- 
can Telephone & Telegraph Company as owner of one-half the 
shares of the subsidiary companies. This increase in net earnings 
does not include the increased net earnings of the parent company 
from the long-distance lines, nor the increase in rental of instru- 
ments as the result of increased output. Rental of instruments is 
charged to the operating expenses of the subsidiary companies, 
but is velvet for the parent company. 
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It will be noted that one-half the increase in net earnings of the 
subsidiary companies, as estimated above, and which will belong 
to the parent company, is equal to more than twice the interest 
charges on the $20,000,000 5 per cent. bonds issued by the parent 
company this year for construction purposes. In other words, the 
increase in net earnings of the parent company, without including 
increased rental of instruments and increased long-distance net, 
will be equal to the full 5 per cent. per annum on the $20,000,000 
bonds, and to about 1 per cent. on American Telephone stock. 

The total expenditures for construction by all the Bell com- 
panies this year will probably amount to $40,000,000. The increase 
in net earnings will easily be 10 per cent. on this sum. 

On December 31 last, the Bell companies had 1,525,167 subscrib- 
ers. The increase in instruments outstanding indicates that at the 
end of the present year the number will be 1,825,000. Estimating 
gross earnings of the long-distance lines this year at $5,500,000, and 
gross earnings of the operating companies at $50 per subscriber, 
the gross earnings of the entire Bell system for the year ending 
June 30 will compare as follows: 


Subscribers. Gross. earn. Long dis. Total. 
CE PEE Pee 1,277,983 $63,899,150  *$4,199,108 $68,098,858 
PY MET ee ee Oe 1,525,167 76,258,350 * 4,888,158 81,146,508 
oy Sea eee ea 1,825,000 91,250,000 5,500,000 96,750,000 


* Actual. 


Figuring the net earnings of the subsidiary companies at 30 per 
cent. of gross earnings, and allowing for a fair increase in rental of 
instruments, the net earnings of the parent company for 1904-5 would 
compare as follows: 


One-half net long dist. 


Sub-cos. Net. Rent. inst. Total. 
GMORES O35 \ una o aes $9,584,872 $1,817,944 $2,299,378 $13,702,194 
IOI S cites tb where’ 11,438,752 1,958,734 3,047,088 16,444,574 
SOE Gana cs teers 13,687,500 2,200,000 3,500,000 19,387,500 


Of course the parent company’s share in the net earnings of 
the subsidiary companies will not appear in the annual report, as 
only the dividends received from the sub-companies are reported. 
In the calendar year 1903 dividends amounted to $7,802,833; and 
in 1902 to $6,023,523. The dividends received in 1904 can only be 
approximated, but the amount should be at least $1,000,000 larger 
than in 1903 on account of new stock issues by the sub-companies. 
The Western Telephone Company has also increased its dividend 
on the preferred from 4 per cent to 5 per cent. 

The total share earnings of the parent company in the calendar 
year 1904, including the undivided share earnings of the subsidiary 
companies, which will not be reported, will be equal to about 12 
per cent. on the $131,628,200 capital stock at present outstanding. 
This estimate is conservative, since the return on telephone con- 
struction is about 10 per cent. net, and the parent company has addi- 
tional revenue from its long-distance lines and rental instruments. 








N. E. L. A. Convention. 





The next meeting place of the National Electric Light Associa- 
tion is now the subject of lively debate and is exciting much inter- 
est. At the Boston society meeting a resolution was adopted that 
the 1905 convention be held west of the Missouri River, preferably at 
Colorado Springs, Colo., thus ignoring the claims of Denver in the 
same State. As the Denver Electric Light Company has been prom- 
inent in association affairs for years, and Mr. Henry L. Doherty, its 
executive head, has been, perhaps, the most potent force for the 
good of the association in its history, this discrimination against Den- 
ver has led to considerable feeling on the part of many interested in 
the welfare of the association. It has been proposed, as a compro- 
mise, that the business meetings be held at-Denver, with Colorado 
Springs designated as the place of the outing. We understand that 
the friends of Mr. Doherty will make a vigorous fight to have the 
convention held at Denver, partly on the ground that to ignore that 
city would imply a lack of recognition of the great services which 
Mr. Doherty has rendered to the association. 


Pe 





St. Louis Day. 





No fewer than 16,084 persons visited the Bell telephone exhibit 
at the St. Louis World’s Fair on St. Louis Day, September 19, in- 
cluding most of the foreign visitors. This is believed to be “the 
record.” Mr. H. W. Pope, who is in charge, says he has been un- 
able to find a report from any exhibit that day in excess of these 
extraordinary figures. 











OCTOBER I, 1904. 


Independent Telephonists at St. Louis. 


St. Louis is the rallying point this year for innumerable conven- 
tions, as our pages have abundantly testified; and no convention is 
considered to have fully done its duty that does not have its photo- 
graph taken with one of the great buildings as a background. We 
are now able to present such a convention group representative of 
the independent telephonists who met last week in St. Louis, and of 
whose proceedings a full report is presented elsewhere in this issue. 
The photograph did not reach us in time to be included in the report 
itself, but we are glad to be able to present it here. Owing to the 
distractions and allurements of the Fair, it was pretty hard to hold 
the delegates together, but the group includes a good many leaders 
and prominent men from the independent field who will be readily 
recognized from this admirable picture. 


= 


Recent Electrochemical Developments. 





When an electric furnace body is made of graphite or some other 
form of carbon, while the terminals which conduct the electric cur- 
rent to the furnace are made of metal with a different degree of ex- 


pansibility under heat, the different elements of the terminal may 
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A patent granted to Mr. J. Nelson describes a method to clean 
sheet zinc preparatory to plating the same. The sheet zinc is used 
as cathode in an alkaline bath, while the anodes are longitudinally 
corrugated iron sheets. 

Repeated attempts have been made to introduce the zinc-lead 
accumulator into practice; its main advantage over the simple lead 
accumulator is its higher e.m.f. There are, however, inherent dis- 
advantages in the use of zinc on account of local action while the cell 
is at rest and on account of difficulties in re-cdepositing the zinc dur- 
ing charging. Mr. L. Fielder thinks he can overcome these dis- 
advantages by a mechanical construction described in a recent patent. 
The accumulator is built up in form of a series of trays with shelv- 
ing sides, each being immersed in the one next below (in a way 
quite similar to that formerly used by Mr. Salom in the arrange- 
ment of his cells in his lead reduction process in Niagara). Each 
tray is made of lead and over its bottom is laid a paste of finely 
divided zinc, thoroughly amalgamated with mercury. A plate, con- 
sisting of a lead grid filled with lead peroxide is soldered to the 
lower surface of each tray. This peroxide plate is separated from 
the zinc paste in the next tray below by means of a corrugated vul- 
canite or celluloid plate. 

Mr. P. Figuccia patents mechanical details of construction of a 
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become distorted by the action of the heat if some compensation is 
not provided. In a recent patent Mr. H. Noel Potter describes a 
compensating terminal, consisting of a piece of carbon and a piece 
The metal is shaped so as to conform to the piece of car- 
a metal is 


of metal. 
bon and is clasped against it by bolts; for this metal piece 
used which has a higher thermic expansion coéfficient than the metal 
which composes the bolts and it is so proportioned in thickness rela- 
tive to the length of the bolts as to maintain practically constant 
pressure between the carbon body and the metallic contact piece 
throughout the range of temperature to which the terminal is ex- 


posed. 





multi-compartment storage cell in which each compartment con- 
tains either a positive or a negative electrode and all the compart- 
.ments are filled with a common electrolyte. 

Mr. C. de Sedneff patents mechanical details of construction of 
storage battery plates. The electrode may consist, for instance, of 
two plates arranged like the diagonals of a square; from each of 
these diagonals branch ribs project, which are set at 45 degrees with 
The paste fills up all the space between the diag- 


The specification contains long and some- 


regard to the ribs. 


onals and the ribs. 


what peculiar theoretical explanations. 
Mr. C. 


Potter patents a Cevice the object of which is to guard 
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against accidental detachment of plate-lugs from their connecting 
strap. 





New Telephone Patents. 


SUBMARINE SIGNALLING. 

A number of improvements in submarine signalling in which the 
telephone transmitter serves to pick up sound vibrations from the 
water, ‘making them audible in a telephone receiver, has been made 
by A. J. Mundy, of Boston. These various improvements are de- 
scribed in five patents, which have been assigned to the Submarine 
Signal Company of Maine. Not all the parts of the system can 
properly be classed under the head of telephony, but the matter 
should be of sufficient interest to telephone men to warrant the con- 
sideration of it as a whole. The sound vibrations may be impressed 
upon the water in any way, but one way described by the patents 
is the use of a submerged bell. A self-acting bell forms the subject 
of one of the patents, this bell being actuated by the wave motion 
of the sea in its effect upon a buoy and a sea anchor. The sound 
vibrations are picked up by a transmitter. An improved type is 
described, having two or more diaphragms acting upon a single 
microphone transmitter button of the granular type. To provide 
for excessive vibrations of the diaphragms doing damage to the 
button, the connection between them and the button is semi-flexible, 
being accomplished through a sort of friction clutch. This ar- 
rangement is shown in Fig. 1. Another improvement lies in the 
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FIG. I.—MUNDY TRANSMITTER. 


enclosing of the transmitter within a sealed vessel which is filled 
with water. This vessel may be within the hull of a ship below 
the water line, with the plating of the ship serving as one wall of 
it. Under these circumstances the sound waves pass to the trans- 
mitter with very little attenuation, while the transmitter is not only 
protected from injury but is largely freed from extraneous and 
undesirable disturbance. 

In case the enclosing vessel is a small spherical box or some- 
thing similar, as described in one of the patents, it may be placed 
within a resonating chamber in the form of a tube closed at one 


end. This largely magnifies the effects received. 


PARTY LINE SYSTEMS. 

Some few weeks since mention was made of a selective party line 
system invented by T. C. Drake, of Malta, Ohio. In this system 
the bells are rung by a combination of direct and alternating current. 
The direct current gives a bias to the belis and its direction deter- 
The patent 


earlier con- 


mines which shall ring and which fail. 
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templated the use of a battery and ringing generator in series. The 
present case places the battery in parallel with the generator, an 
impedance coil being included in the battery circuit. 

Another party line system, a patent for which has just appeared, 
is a step-by-step system invented by W. S. Burnett, of Milwaukee, 
Wis. This is quite an elaborate apparatus, but the disadvantage 
is introduced of throwing considerable manipulation upon the user. 

A CORDLESS SWITCHBOARD. 


A cordless switchboard for the switching of a few lines only 
has been patented by J. S. Ford. The arrangement of circuits is 
shown in Fig. 2. As will be seen each line is arranged to have 
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FIG, 2.—FORD CORDLESS SWITCHBOARD. 


one crossing point with every other, and at these points switching 
keys are arranged. The system is worked out on a common bat- 
tery basis and is particularly arranged for a private branch ex- 
change in which for all through or central office calls the transmitter 
and operating current is conveyed over the central office line in use 
for conversation. In this connection, therefore, the extension line 
from the small switchboard is in the same relation to the central 
office as a direct line. In all cases the line or calling signal serves 
also as a disconnect signal, and in order to make it a positive signal 
for this latter case it is necessary to wind it differentially, and to 
provide for considerable switching at the keys b,, b,, ete. These 
keys are mechanically linked to the connecting keys so as to per- 
form their operations automatically, as required. 

Another feature is the trunk or signal on the central office 
line. This signal will respond to either direct or ringing current, 
as when the target is momentarily raised it becomes locked except 
when released by the switching keys. Provision is also made to 
prevent the buzzer signal from interfering with the operator. All 
these features have been perfected in the patent. 

SUPERVISING CIRCUIT. 

With two wire cord circuits, for use with “two-wire” common 
battery systems, it has been found convenient to control the 
supervising lamps upon a direct circuit opening and closing this in 
the required sequence by means of two relays. One relay controls 
a back contact and one a front contact. The latter relay remains 
operated throughout a connection and serves to control the current 
supply to the lamp. The back contact relay acting in conjunction 
keeps the lamp circuit open as long as it is energized, and it there- 
fore becomes the signal relay. 

Back contact relays can not be made very sensitive and at the 
same time positive in action. To obviate the use of this type, J. L. 
McQuarrie, of Chicago, has devised a circuit in which front con- 
tact relays alone are used. One of the relays is double wound, the 
windings, differentially connected, being in parallel in one side of 
the circuit. The second relay, in the other side of the circuit, has 
its contact included in the circuit of one of the parallel windings 
of the first relay. The lamp circuit is directly controlled by the 
double wound relay. As long as neither relay is energized the 
lamp is out. If the double wound relay has current and the single 
has not, then will the lower relay have but one winding in circuit 
and will close the lamp circuit. As soon as the single wound relay 
receives current, the second circuit of the double winding is closed, 
setting up the differential action, de-energizing the relay and open- 
ing the lamp circuit. 
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SUBSCRIBER'S STATION IMPROVEMENTS. 

E. E. Yaxley, of Chicago, has provided a damper for the gongs 
of subscriber sets, lest the continued vibration of these, after the 
bell hammer has ceased to move, prevent prompt use of the tele- 
phone. The damper may be controlled either mechanically from 


the switch hook, or electrically by electro-magnets. 
A support for watch case receivers, having an automatic switch 
herewith, is 


of novel connected shown in the Fig. 3. This 











FIG. 3.—HJORTH RECEIVER SUPPORT. 


device is self explanatory. W. A. W. E. Hjorth, of Sweden, is 
the patentee. 

After a considerable respite, the antiseptic device again appears, 
in a patent describing improvements in an earlier apparatus. The 
apparatus comprises a holder of sheet metal and a roll of paper, 
the end of which covers the transmitter mouthpiece. In the im- 
proved holder, clamps are arranged to hold the paper taut as it 
crosses the mouthpiece. T. R. Owen, the inventor of the original 
device, has obtained the patent for improvements. 


For some purposes an extremely compact form of telephone set 
is a necessity and this has led to many special designs of instrument 
in which the apparatus is packed together as closely as possible. A 
new design for such a compact set, of the wall pattern, is the sub- 
ject of a patent recently granted to W. B. Churcher, of Cincinnati. 
The usual transmitter casing is replaced by one saucer shaped, the 
bottom outward. This is made sufficiently large to accommodate not 
only the transmitter button, but also the hook switch springs and the 
induction coil. The bell is mounted upon a metallic base plate which 
is perforated to receive the transmitter casing from the rear, and the 
two are secured together by aid of registering flanges with which the 
two parts are provided. 

Another invention of recent date is a head receiver of novel con- 
struction. The usual form is retained, but the back of the casing is 
thickened in such a manner that the binding posts for the cord ter- 
minals may be contained within it. The clamping screws appear 





FIG. 4.—MANSON RECEIVER, 


upon the outside of the casing, but the binding posts are so located 
that the cord tips must approach them through ducts in the rubber 
casing. These ducts are of such length as to completely conceal and 
protect all parts of the cord tips. Another feature is the use of two 
groups of semi-circular permanent magnets, with like poles opposed. 
The pole pieces for receiving the coils are secured directly to the 
casing, and the permanent magnets are bolted to these. By such 
construction the liability to loosening of the coils is much lessened 
compared with that of the ordinary construction. R. H. Manson is 
the patentee, he having assigned his rights to the Kellogg Co. 

A third patent, one granted to Messrs. F. E. Denzer and W. W. 
Black, of Everett, Wash., describes a step-by-step selective system. 
This system includes a lockout device and a “line busy” indicator, 
these and the various switching appliances being operated by electro- 
magnets working in unison at the various stations. The system is 
of the three-wire type, requiring three line wires throughout. 
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CURRENT NEWS AND NOTES. 


A ROENTGEN RAY CONGRESS.—A congress to discuss the 
R6ntgen methods will meet in Berlin on April 30, 1905. Professor 
Roéntgen will be the guest of honor of the congress, which marks 
the tenth anniversary of the publication of his discovery. 








STEAM RAILROAD THIRD RAIL.—The New York, New 
Haven & Hartford Railroad announces that it will lay four addi- 
tional tracks between New York and New Rochelle, all equipped 
with electricity. They will connect with the Interborough system. 





TELEPHONE ADDRESS BOOK.—A Parisienne has formed a 
company for placing in all public cabs a book which will contain 
telephone numbers and society addresses, and also those of the prin- 
cipal stores. Thus people riding in cabs, particularly women, will 
have at their finger tips a very convenient volume. Its title is “Paris 
en Voiture” (Paris in a Cab), and it will contain more than seven 
hundred pages. 





SHAWINIGAN POWER.—In our issue of September 17 was 
published an item on the subject of Shawinigan power, in which some 
figures were given showing the relative bonded indebtedness per 
horse power of various power developments. The Hamilton Cataract 
Power, Light & Traction Company, of Hamilton, Canada, calls our 
attention to an error in the figures with respect to that company. The 
amount—$200 .per hp—the company states is very wide of the 
mark. Its bonded debt for power development, it informs us, does 
not exceed $50 per hp. 





WIRELESS FOR WESTERN PACKERS.—It is stated that 
meat packers in general, and especially Armour & Co., are watch- 
ing the developments in wireless telegraphy with keen interest. 
Armour & Co. pay over $100,000 annually to the wire telegraph 
companies for leased lines between their plants. Wireless experi- 
ments were conducted last year between the main offices, La Salle 
Street, Chicago, and the packing house, a distance of seven miles. 
The wireless messages were received with remarkable distinctness 
at both ends of the circuit. As a result of this demonstration the 
Armours have instructed Dr. Lee De Forest to connect Chicago, 
East St. Louis, Kansas City, Omaha and Fort Worth, Tex., by 
wireless. 





ELECTRIC TRACTION IN ENGLAND.—There has been of 
late a pronounced awakening in the management of English railways. 
Drastic measures of reform have been inaugurated in nearly all 
branches, and the companies evidently appreciate the criticisms of 
their past methods. A remarkable feature of the half-yearly reports 
is the development of steam and electric motor traffic on many of 
the more enterprising systems. The Lancashire and Yorkshire Rail- 
way Company pronounces the electrification of the Liverpool and 
Southport route a most satisfactory experiment. The public shows 
its appreciation of the more rapid and frequent service by travel- 
ing in greatly increased numbers. In three months no fewer than 
113,000 tickets in excess of the average have been issued. 


LETTER TO THE EDITORS. 


Rusting of Iron. 








To the Editors of Electrical World and Engineer: 

Sirs :—Noticing in a recent number of the “Literary Digest” 
a quotation from your magazine on the subject of the rusting of 
iron, in which you say that if the same could be prevented without 
recourse to such means as paint, etc., the discovery would be of 
great value, I am led to address a few words to you on this sub- 
ject. 

Some twenty years ago I came into contact with a very singular 
deposit of ore, the effect of which upon iron was exceedingly sur- 
prising. I have seen a piece of common band iron, folded on itself a 
dozen times, heated in a common forge after being sprinkled with 
this ore, powdered, and the band iron was then hammered togetlier, 
making a chisel of remarkably superior temper and, apparently, im- 
pervious to rust by the medium of dampness, being left out in tHe 
dew of night and heat of noon day after day, and no signs of rust 
appeared. There was certainly no chicane in the matter, as the 
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men who owned the ledge of ore were common countrymen, and my mind until reading your remarks. 


showed no symptoms of having a gold brick to sell. They be- 
lieved that they had something of great value and made efforts to 
form a company to develop it, but never succeeded, so far as I am 
aware, and if such a thing had been developed I judge that the 
world would have heard of it. I was on the point of trying to do 
something with the thing myself, believing that it was of immense 
value, but misfortune overtook me and I was compelled to abandon 
all thoughts in that direction. The whole matter had drifted out of 


I should not be surprised if the men who owned it are both 
dead, but the ledge cannot have run away, and if you know of anyone 
who might be disposed to investigate such a proposition I should 
be glad to correspond with him. I am not in that line at all in these 
days and am not in touch with anyone who is, hence when the mat- 
ter came back to memory I could think of no one to address except 
yourself. 


BrooKLyYN, WINDHAM Co., ConN. B. H. WILLIAMS. 
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DYNAMOS, MOTORS AND TRANSFORMERS. 


Single-Phase Railway Motor.—A description of two new single- 
phase commutator motors designed by Behn-Eschenburg, of the 
Oerlikon Co. One is a 35-hp motor which runs normally at about 
1,000 r.p.m. and is designed so that it may be run: (1) as an ordi- 
nary continuous-current series motor from a 200-volt supply; (2) as 
a series motor for single-phase currents at 200 volts and frequen- 
cies from 0 to 25; (3) as a repulsion motor, when fed with single- 
phase currents of from 40 to 50 periods per second and at a pres- 
sure of 250 volts, or (4) as a compensated series motor of the 
Latour type, being fed in this case with single-phase current at 
250 volts. The rotor and stator are each equipped with a six-polar, 
distributed winding, embedded in slots and in appearance resem- 
bling very much the ordinary winding of a continuous-current 
armature. No resistance is inserted between the armature coils 
and the respective commutator segments. In the first three cases, 
six brush spindles are required, but in the fourth case 12 brush 
spindles are necessary. The carbon brushes are 8 mm. wide in all 
cases. When the motor is used for the purposes (1) and (2), the 
brushes are fixed at the neutral points and the stator winding is 
split up into two identical parts, the magnetic axes of which are 
shifted relatively to each other by one-half of the pole pitch. One 
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FIG, I.—CHARACTERISTIC CURVES. 

part serves for producing the field and corresponds, therefore, to 
the field winding of the ordinary continuous-current series motor, 
while the other part—the compensating winding—nullifies the detri- 
mental effect of the field emanating from the loaded armature. For 
employment as a repulsion motor or as a motor compensated on the 
Latour system, the two parts of the stator winding are connected 
together, so as to form one evenly distributed winding only. The 
air gap is I mm. wide. Eight diagrams are given, showing the 
behavior of the motor under various conditions. Fig. 1 gives the 
characteristic curves of the motor when run as a single-phase series 
motor with a frequency of 22 for a constant current of 200 amperes. 
Fig. 2 gives its characteristic curves when run as repulsion motor 
with single-phase current of a frequency of 44 with a constant cur- 
rent of 130 amperes. The efficiency of the motor when running with 
continuous current is about 3 per cent. higher than with alternating 
current. The power factor of the ordinary single-phase series motor 
is better by about 3 per cent. than that of the repulsion motor. For 
speeds from 800 to 1,000 r.p.m. the commutation is said to be excel- 
lent for all four ways of working, but for speeds below 500 r.p.m. 
and above 1,000 r.p.m. the commutation is satisfactory only when the 
motor is run as a continuous-current or alternating-current series 
motor. In the other two cases special arrangements have to be pro- 
vided to reduce sparking when the above limits of speed are not 





observed. The motor weighs, without gearing, 2,200 pounds. A 
brief description is also given of a 200-hp motor with a normal 
speed of 650 r.p.m. and a frequency of 15. It is one of two motors 
intended for a locomotive which, at a speed of 25 miles an hour, 
requires at times approximately 400 hp to drive it. On the level 
a maximum speed of about 37 miles an hour is to be attained. 
These motors are to replace continuous-current motors already ex- 
isting, and their ‘design, therefore, was tied to certain conditions. 
The gear ratio was given, for instance, as I + 3.1. It is run 
as a single-phase series motor; no special compensating winding is 
employed, but the armature field is partly balanced by various expe- 
dients which are not described. The motor is stated to commutate 
well for all speeds between o and I100 r.p.m., and at frequencies 
varying between 15 and 22. It weighs 6,600 pounds and develops 
200 hp when consuming 600 amperes at 260 volts. At a speed of 650 
r.p.m. and a frequency of 15 the power factor is said to be 0.94 for 
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all loads; at a speed of 1,100 r.p.m. and at the same frequency the 
power factor is 0.97, and when the frequency is increased to 25 the 
corresponding figures for the power factor are 0.87 and 0.93 re- 
spectively.—Lond. Elec., Sept. 9. 

Induction Motor.—A note on the prevention of wasteful internal 
currents in squirrel-cage rotors. With the ordinary type of squirrel- 
cage winding, the slightest inequality of air-gap at different points 
on the periphery causes poles of similar sign to have unequal 
strengths, and this sets up wasteful currents flowing from rotor 
bars under the strong poles to those under weaker poles of the 
same sign. Even if the current is not actually reversed under 
the weaker poles there is sure to be considerable overloading of 
certain bars and a corresponding underloading of others. In order 
to avoid this trouble, Osnos has recently. proposed the use of split 
short-circuiting rings. Instead of solid rings short-circuiting the 
whole of the rotor bars at each end, he splits one or both of the 
rings peripherally into as many parts as there are pairs of poles, 
and these different parts are kept insulated from one another. [nh 
this way, while leaving the ordinary action (which depends practi- 
cally on the effect of neighboring north and south poles only) un- 
affected, idle currents are entirely prevented at the instants when 
the lines of fracture of the rings lie midway between two poles, 
and are much reduced when the lines of fracture lie parallel to 
the pole axles and also at all intermediate points of the revolution. 
It is claimed that the idle current losses are in this way reduced 
to one-quarter of their amount with solid rings——Lond. Elec., 
Aug. 26. 
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Diagram of Induction Motor.—BENiscHKE.—Mueller has recently 
shown that the usual circular diagram, as applied to the operation 
of an induction motor below synchronism, does no longer hold 
good for operation above synchronism as induction generator. The 
present author shows that the reason is simply that the slip line for 
the part of the diagram above synchronism is not correctly interpret- 
ed. If it is correctly interpreted the diagram holds good above syn- 
chronism.—Elek Zeit., Aug. 25. 

Transformers.—DALEMONT.—A mathematical article on the deter- 
mination of the phases of current and e.m.f. in transformers.— 
L’Eclairage Elec., Sept. 3. 

Repulsion Motor —McAtuister.—An illustrated article concerning 
the performance of the repulsion motor. The writer treats of the 
inherent characteristics of the repulsion motor in a simple manner, 
without mathematical symbols.—Amer. Elec., September. 


LIGHTS AND LIGHTING. 


Arc Lamps.—An illustrated description of details of mechanical 
construction of electric arc lamps with carbons placed side by side 
in an inclined position. —Zeit. f. Beleucht, Aug. 30. 


POWER. 


Electricity from Waterpower—Swinton.—A Brit. Assoc. paper 
in which the author gave a table of the waterpower employed for 
electrical installations in various countries, so far as he could get 
particulars. The total amounts to nearly 1% million hp. The 
United States has by far the largest figures, the hp credited to 
it being over half a million (527,467), Canada following with 
nearly half that total (228,225). Italy comes next with 210,000 hp; 
France follows with 161,343, and then Switzerland, with 133,302 hp. 
Germany with about 81,000 and Sweden with 71,000 hp are the 
only other countries having at all a considerable quantity of water- 
power in use for electrical purposes. The total for Great Britain 
is not quite 12,000 hp. The author thinks it reasonable to con- 
clude that the installations of which he has not been able to obtain 
particulars will bring the total power of the world from water 
used for electrical purposes up to over 2,000,000 hp. This would 
be about double the total steampower at present devoted to the 
same use. The saving of the coal due to the use of this water 
would amount to 11,720,000 tons a year, on the assumption that 
the power would be used for twelve hours a day and that 3 pounds 
of fuel would be consumed per hp-hour. After some notes on 
American waterpower developments, he mentions that the only large 
water power plant now at work in Great Britain is that of 
the British Aluminum Company, at Foyers. At present the gross 
hp is 7,000, but 2,000 additional hp is being installed. He gives 
some information on the latest power scheme in the United King- 
dom, which is that of the Scotch Water Power Syndicate. In the 
discussion, Preece pointed out that the ultimate solution of the 
problem is one of finance, while Webber said that another factor 
is the condition of water supply.—Lond. Eng’ing, Aug. 26. 

Steam Turbine.—Stncer.—A long, illustrated abstract of a paper 
read before the Electrical Society of Frankfurt. He gives a full 
account of the 3,200-kw steam turbine of Brown, Boveri & Cie., which 
has been in use in the Frankfurt central station for a year and a 
half. The results obtained have been so satisfactory that for future 
extension of the station steam turbines will be installed. The space 
required by them is so small that on the space on which now a 
500-kw engine is placed, a steam turbine of a capacity of seven to ten 
times as much could be placed.—Elek. Zeit., Aug. 25. 

Steam Turbine.—Lascue.—The conclusion of his article on steam 
turbine construction, with illustrations of steam turbines made by 
the Allg. Elek. Ges. of Berlin —Lond. Eng’ing., Sept. 9. 

Internal Combustion Engines.—C.Lerk.—The first part of a Brit. 
Assoc. paper, illustrated by many diagrams, on flame temperatures 
in internal combustion motors.—Lond. Elec., Aug. 26. 


Horxkinson.—An illustrated paper on the calorimetry of the gases 
exhausted from an internal combustion engine.—Lond. Elec., Sept. 9. 

Electric Drills—An illustrated description of a new type of electric 
drill with variable speeds.—/ron Age, Sept. 22. 





TRACTION. 
Storage Battery Traction in Conjunction with Single-Phase Rail- 
ways.—STEWART.—An article in which the author expresses the 
belief that the Edison battery should have a wide field of useful- 
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ness for long-distance railway work. In considering the use of 
batteries where heavy trains are to be employed, the first thing 
to be noted is the difference in power consumption between single- 
car operation and the propulsion of trains composed of four or 
more cars, the difference being due to wind friction. As stated by 
Armstrong, a single car if operated continuously at a speed of 75 
m.p.h. will require energy at the rate of 137 watt-hours per ton-mile, 
while a train of four or more cars at the same speed will require 
only 47 watt-hours. A further advance in the use of batteries may 
be made if they are used in connection with a well-designed regen- 
erative system. Such methods of working as applied to busy tram 
lines have abundantly demonstrated their value, and they are equally 
useful for battery traction on long-distance lines. But regenerative 
working on such lines without batteries would have only a limited 
utility because of the fact that comparatively few trains are usually 
operated. The author states that under existing methods about 
three-fourths of the total power produced is wasted in heating 
brakes and resistances. He suggests to use two sets of motors; 
one set, for instance single phase, being used in connection with 
the line supply, the other set, of the direct-current type, being sup- 
plied with energy from a battery on the train itself. The first set 
of motors actuated from the line would be kept in continuous opera- 
tion, irrespective of the contour of the line, while the direct-current 
motors would assist the line motors in starting trains and on 
upward gradients and be used as generators to return current 
to the battery on downward gradients and in braking. In braking, 
the energy recoverable would be that derived from the momentum 
of the train only, the battery elements being thrown into various 
multiple-series combinations in order to secure a low countér e.m.f,, 
thus permitting regenerative working almost up to the stopping 
point and avoiding the use of power brakes and wear of brake 
shoes and car wheels. The author gives the following comparison 
of the cost of a single-phase system with and without the use of 
batteries. Single-phase system only: Mean load on line at trains, 
6,000 kw; generation, transmission and transformation losses (40 
per cent.), 2,400 kw; total generating capacity, without reserve 
plant, 8,400 kw. For the combined single-phase and battery system 
he estimates: Generating plant, 2,400 kw; line and generating losses, 
960 kw; total generating plant, without reserve, 3,360 kw; in addi- 
tion each train to carry a battery giving 660 kw-hours, and having 
a maximum discharge rate of 540 kw, worked on a regenerative 
system. He estimates that the net cost of the battery system, includ- 
ing every requisite, comes out at about $2,500 per mile of single 
track less than the cost of the pure single-phase system. In the 
battery system each train would be self-contained, able to propel 
itself to a station in case of accident to the generating plant or 
transmission line. He thinks that the Edison battery will be use- 
ful for the following reason: Statistics from lines in Italy where 
lead accumulators were used show that they were operated nearly 
30 per cent. cheaper than similar lines using steam locomotives; 
but these statistics also show that the cost of looking after these 
batteries, exclusive of the cost of renewal plates, is practically 
as great as the total cost of charging current. He points out that 
these maintenance charges practically do not exist with the Edi- 
son battery.—Lond. Elec. Rev., Sept. 9. 


Cost of Power for Traction—An editorial on the cost of power 
in the different stations of the Boston Railway Company. Thi’ 
large system is supplied with current from eight different direct- 
current stations, ranging in capacity from 600 kw to 14,400 kw. 
The largest unit is 2,700 kw and most of the engines are cross- 
compound condensing. Boston is one of the few cities in which 
a single large power station generating polyphase current for sub- 
stations is not used. The cost of power in the different stations 
in Boston varies from 0.7 cent to 0.76 cent per kilowatt-hour. 
Coal costs $3.60 a ton, which is equivalent to 0.4 cent per kw-hour. 
It is pointed out that these figures are about as low as if not lower 
than could be secured by a single power station wjth polyphase 
transmission. They do not necessarily prove that the latter system 
of distribution is disadvantageous, but that engineers ought to care- 
fully consider the conditions before deciding upon the latter sys- 
tem.—S. R’y Jour., Sept. 10. 


Three-Wire System for Traction—An illustrated description of 
the electric interurban’line between Taber and Bechyne, which is 
double track and 24.24 km long. The power house is located at 
one terminal of the line. The energy consumption per km is 3 hp. 
The three-wire system is used, with two overhead wires, while the 
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rails serve as neutral. The four motors on a car are either all 
in series and connected across the two overhead wires or they are 
connected in two groups of two motors in parallel. The central 
point of the combination of motors is connected with the car-frame 
and thereby with the rails. The rails are nearly without current 
and little care was taken to make the rail joints of good conduc- 
tivity. The voltage between the two overhead wires is 1,400. The 
power house contains two 80-kw generators and a battery of 700 cells 
with a capacity of 123 or 171 ampere-hours when discharged in one 
or three hours respectively —Elek. Zeit., Aug. 25. 


Air Brakes in City Service-—Boynton.—An article pointing out 
that the three principal advantages of the air brake are the ability 
to maintain a faster schedule, the decrease in accidents and the 
slight economy in power. The cost of maintenance of the air brakes 
on one road was about I per cent. per car per day.—St. R’y Jour., 
Sept. 10. 


Indiana Northern Traction Company.—A description of this line, 
which is 20 miles in length, in the oil and natural gas district, nat- 
ural gas being used as fuel. As fuel is so cheap it has been con- 
sidered desirable to keep the investment in the power station low.— 
St. R’y Jour., Sept. ro. 


Automatic Block Signals——Scott.—An illustrated article dealing 
with track accessories, switch instruments, lightning arresters and 
automatically operated mechanical signals. These are treated from 
the viewpoint of the electrical engineer.—Amer. Elec., September. 


Single-Phase Traction.—See the abstract on the single-phase rail- 
way motors of the Oerlikon Company, under Dynamos, Motors and 
Transformers. 


INSTALLATIONS, SYSTEMS AND APPLIANCES. 


Charging for Electrical Energy—Horre.—A long article on the 
question of which method of charging should be adopted for a pro- 
posed electric station in case it is doubtful whether it will pay. 
The author concludes that either a flat rate or a rate based on 
Hopkinson’s maximum demand system should be chosen. The 
latter is fairer in distributing the charges to the different classes 
of customers. The author speaks strongly in its favor.—Elek. Zeit., 
Aug. 25. 


ELECTRO-PHYSICS AND MAGNETISM. 


Ionization Produced in Gases by Roentgen Rays—McCiunec.—An 
account of an experimental investigation the main results of which 
are as follows: Different types of Roentgen rays produce different 
relative amounts of ionization in various gases. One, at least, of 
the primary factors in causing this difference in the type of rays, 
which thus affect different gases differently, is the condition of 
the vacuum in the Roentgen ray bulb which gives out the rays. The 
ratio. of the total ionization in oxygen and sulphur dioxide to that in 
the air tends to become more nearly equal to the ratio of the 
densities of the gases as the rays become harder; while in the 
comparison of hydrogen and carbon dioxide with air, the varia- 
tion of the ratio for the relative ionization is in the opposite direc- 
tion. In all cases, the general tendency appears to be for the 
ionization in the denser gas to become more nearly equal to that 
in the less dense gas as the rays become more penetrating. This 
variation of the relative ionization in the different gases does not 
appear to have any connection with the intensity of the radiation 
so long as the nature of the rays remains the same, but appears 
to be a direct result of the change in type of the rays.—Phila. Mag., 
September. 


Electric Conductivity of Flames.—Witson.—An abstract of a 
Brit. Assoc. paper. The method of his experiments consisted of 
introducing two electrodes into the flame, establishing and main- 
taining a potential difference between them and exploring the path 
of the current through the flame by the aid of a movable platinum 
wire. A very elongated flame circuit was obtained by using a 
horizontal burner made from a quartz tube by making holes in it. 
The results show that the potential falls along the flame in much 
the same way as along a vacuum tube and the agreement with a 
formula of J. J. Thomson shows that the ionization per unit 
volume is uniform throughout the flame.—Lond. Elec., Aug. 26. 


Magnetic Alloys.—Haprie_p.—An abstract of a Brit. Assoc. paper 
in which he described the alloys discovered by Heusler, which, 
though composed of the non-magnetic metals, copper, manganese 
and aluminum, possess considerable magnetic power. 


The best 
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results with a given percentage of manganese are obtained when 
the percentage of aluminum is roughly one-half of the manganese 
—i. e., with one atom of aluminum to one of manganese. An alloy 
exhibited contained 60 per cent. copper, 26 per cent. manganese 
and 14 per cent. aluminum, and was magnetically nearly equal to 
cast iron. Unfortunately, it is very brittle and all attempts to draw 
or forge it have failed. In the discussion, it was mentioned that 
non-magnetic alloys containing as much as 88 per cent. iron have 
been produced and that a certain amount of aluminum increases 
the magnetizability of iron. Glazebrook asked whether cooling 
curves had been taken and suggested that manganese may be mag- 
netic at exceedingly low temperatures and that the copper and 
aluminum alloyed with it may raise the temperature at which the 
magnetism disappears. Hadfield said that adding iron to this 
alloy would give it the character of a manganese steel, and there- 
fore, make it non-magnetic. This implies, paradoxically enough, 
that iron may be added to a magnetic metal so as to abolish its mag- 
netic properties—Lond. Elec., Aug. 26. 


Electronic Theory—ABrRAHAM.—An article in which the author 
urges all authors writing on the electronic theory to state exactly 
what assumptions they make and not to claim that their theory is 
free from hypothesis. He gives twelve fundamental assumptions 
which he considers to be the basis of the mathematic treatment of 
the electronic theory.—Phys. Zeit., Sept. 15. 


Radioactivity of Ordinary Matter——An account of a discussion on 
this subject before the Brit. Assoc. It was opened by a long account 
of J. J. Thomson on the researches made in the Cavendish labora- 
tory. Geitel, Schuster, Lord Kelvin, Blanc and Elster also par- 
ticipated in the discussion.—Lond. Elec., Aug. 26. 


ELECTRO-CHEMISTRY AND BATTERIES. 


High-Voltage Testing Battery—HaANcueEtTT.—An illustrated arti- 
cle in which the author shows how to make and arrange small stor- 
age batteries so as to obtain a high-voltage and small-current capac- 
ity. These cells can be cheaply constructed and readily arranged 
and charged. The cells are made of. small, wide-mouthed bottles, 
one-half as many bottles as volts being required. The elements of 
the cells are simply strips of ordinary commercial sheet lead cut 
to fit the mouths of the bottles conveniently and bent into U-shape 
so that the legs can be inserted in two bottles placed close together 
side by side. They are then conveniently arranged in banks of fifty 
each, which will enable them to be readily charged in multiple 
from any source of potential at 110 to 115 volts. Directions are 
given for the forming, charging and care of the batteries.—Amer. 
Elec., September. 


Lead Accumulator.—Bary.—An article on the theory of the lead 
accumulator. The main point of his theory is the solution of lead 
sulphate in the electrolyte and the electrolytic decomposition of this 
lead sulphate.—L’Eclairage Elec., Sept. 3. 


UNITS, MEASUREMENTS AND INSTRUMENTS. 


Standards for Electrical Measurements.—A report of the Com- 
mittee of the Brit. Assoc. It is stated that during the year con- 
siderable progress has been made with the construction of the 
ampere balance. Smith has been engaged in the study of the Clark 
cell. He has amply confirmed the result of previous investigators, 
that the greater part of the difficulty in obtaining entirely concordant 
results for the various cells set up by different experimenters is due 
to the mercurous sulphate. He describes three methods of pre- 
paring the paste which lead to identical results, and which have 
the advantage that cells set up with these pastes have the same 
e.m.f. within one or two hundred thousandths of a volt immedi- 
ately after manufacture. In the first method, due to Divers and 
Shiridzu, the paste is prepared by the action of fuming sulphuric 
acid on mercury; in the second, following Carhart, it is prepared by 
the electrolysis of weak sulphuric acid and mercury; while in the 
third mercurous sulphate is dissolved over a water bath in sulphuric 
acid. The acid solution is then poured into a large volume of dis- 
tilled water and the mercurous sulphate is precipitated in a pure 
form. In all cases, it is important that the salt should be washed, 
for a Clark cell with zinc sulphate and for a cadmium cell with 
cadmium sulphate, and not with distilled water. Concerning the 
American proposition to substitute the Weston cell for the Clark 
cell it is said that “the committee is not prepared at present to dis- 
place the Clark cell, and prefers to wait for the conclusion of the 
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experiments at the National Physical Laboratory, and with the new 
balance, before coming to a decision as to the value to be assigned 
to the e.m.f. of the saturated cadmium cell. With regard to the 
choice of magnetic units, the committee is of opinion that the only 
two systems which need -to be considered are the c.g.s. system and the 
ampere-volt-ohm system, and that the qualities to be named if any 
are (1) magnetic potential, (2) magnetic flux, (3) magnetic reluc- 
tance. Of the above two alternatives, the committee is in favor 
of the c.g.s. system as that on which to base any nomenclature of 
magnetic units, but is of opinion that a system of nomenclature 
is not called for.” The committee disagrees with Dr. Kennelly’s 
prefixes for the absolute electromagnetic and absolute electrostatic 
systems of units, and expresses the opinion that no system of prefix 
should be employed in which each prefix does not bear some definite 
numerical signification—Lond. Elec. Rev., Sept. 9. 


Testing Induction Motors—SUMPNER AND WEEKES.—An abstract 
of a British Association paper in which they describe a modified 
Hopkinson method for testing induction motors by coupling two 
with a belt and pulleys of slightly different size so that one machine 
runs about 3 per cent. below synchronous speed and is thus a motor, 
while the other is about 4 per cent. above synchronous speed and 
generates current. This current is sent into the other machine and 
the losses are made up from an outside source of supply. If it 
is desired to vary the load, there must be resistances in the rotor 
circuit. The power taken from the mains has a very low power 
factor, hence the current may exceed that from the generator, 
although the power is only about one-third the power of the gen- 
erator. An interesting point is that the loss in the belt drive and 
the slip of the belt can easily be determined with accuracy by this 
method. In the discussion Cramp doubted whether this method 
was comparable in usefulness to the Hopkinson direct-current test, 
owing to the large number and smaller reliability of the instru- 
ments needed. He prefers for induction-motor tests the Heyland 
diagram and a direct-current method which he has devised.—Lond. 
Elec., Aug. 26.—The full paper, with a diagram showing the arrange- 
ment of the test and giving tabulated results of a test, is printed in 
Lond. Elec., Sept. 9. 

High Frequency Current Generator—Sovu.ier.—An illustrated de- 
scription of a new apparatus of D’Arsonval and Gaiffe for the com- 
mercial production of high frequency currents for use in X-ray 
experiments.—L’/nd. Elec., Aug. 25. 

Testing for Transformer Losses——An illustrated didactic article 
treating of the determination of core loss, copper loss and full- 
load drop in transformers.—Amer. Elec., September. 


TELEGRAPHY, TELEPHONY AND SIGNALS. 


Western Telephone Exchange.—Spracue.—An illustrated descrip- 
tion of the new exchange of the Colorado Telephone Company at 
Boulder, Colo. The company had entirely outgrown its former 
quarters, and with its increased facilities has also changed its equip- 
ment from the old style of magneto office to the common-battery, 
central-energy, lamp-signal apparatus. The main switchboard is a 
standard local relay multiple central-energy, lamp-signal board, con- 
sisting of five 5-panel, 2-operator sections. The ultimate capacity 
of the board is 1,500 lines and 200 outgoing and local trunk multiple 
jacks. The operating installation covers 600 subscribers’ multiple 
jacks, 40 toll and recording trunk multiples, 40 outgoing and local 
trunk multiples, and there are 100 answering jacks in use per sub- 
scribers’ position, 200 being the ultimate capacity. There are seven 
answering jacks per toll operator’s position, 580 local subscribers’ 
answering jacks, 21 toll lines answering jacks and 22 way trunk 
jacks. Fifteen hundred subscribers’ cord circuits are installed per 
position, this being the ultimate capacity of the board. There are 
four other cord circuits for each toll operator’s position and six local 
cord circuits. There are also provided four local switching trunks, 
two test line circuits and one instruction circuit. The night-bell 
circuit is mounted in the rear of the switchboard. Enough jacks 
are provided in the trunk multiple for 20 outgoing trunks. A 
key is also provided to throw the last toll and first local positions 
together for night work. The toll office is handling something like 
10,000 calls per day at present. Ten hundred and thirty-one sub- 
scribers are connected, 405 being business and 626 residence tele- 
phones. The population of the town is about 10,000, including the 
towns of Longmont and Lyons, to which free two-way trunking is 
allowed; there are 1,723 stations connected to the exchange. One- 
way free trunking is allowed to Niwot, Marshall, Erie, Superior, 
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Louisville and Lafayette. The rates at present in force are: Eight- 
party business telephone, $30 a year; two-party line per instrument, 
$48; one-party line, $60; residence telephone, eight-party line, $18; 
two-party line, $30; one-party line, $42—Amer. Elec., September. 

Electric Waves Along Spiral Wires—F.ieminc.—An abstract of 
a British Association paper on electric waves along spiral wires and 
on an appliance for measuring the length of the waves used in 
wireless telegraphy. Heé introduced a novelty by locating the nodes 
and loops of potential along the helix by means of a neon vacuury 
tube. The remarkable glow of these tubes enabled him to give u 
brilliant demonstration in broad daylight. He sets the helix into 
electrical vibration by dielectric coupling with an independent oscil- 
lator circuit whose spark-gap is fed by an induction coil. The wave 
length of the oscillator’s vibration can, therefore, be measured by 
isolating a complete wave on the helix by means of a sliding earthed 
saddle using a neon tube as indicator. The capacity and inductance 
of the oscillator are known by previous measurements. Thus the 
inductance of an odd coil of wire can be determined by inserting 
it in the oscillator circuit and observing its effect on the wave 
length isolated, as described above, on the helix. Inductances as 
small as that of a yard of wire arranged as a few loose turns can 
thus be measured with certainty.—Lond. Elec., Aug. 26. 


Hughes Apparatus—Conravt.—An illustrated article in which the 
author proposes to increase the efficiency of the Hughes apparatus 
by modifying its keyboard.—Elek. Zeit., Aug. 25. 


MISCELLANEOUS. 


Lightning.—Hepces.—An abstract of a British Association paper 
on the action of lightning strokes on buildings. The principal causes 
of failure of the usual style of lightning-rod appear to be insufficient 
number of conductor and earth connections, and the absence of any 
system of connecting the metallic portions of the buildings to the 
lightning-conductor, especially the inter-connections of the finials, 
rainwater pipes and gutters. In the author’s opinion the frequent 
damage by sideflash from the conductors might be lessened by run- 
ning a horizontal conductor along the ridge or along the parapets of 
all the roofs, somewhat after the method which is invariably 
adopted in Central Europe. It is frequently noticed that with a 
metallic roof of large dimensions, a single conductor fails to convey 
the whole of the stroke, or the flash may strike the building at two 
points simultaneously. With a few exceptions, earth-connections 
are found to be simply buried in the ground close to the foundations 
of a building, and, owing to drainage, soon become dry. A tubular 
earth connection designed by the author does away with this objec- 
tion, as it can be kept moist by leading a small tube to the nearest 
rainwater pipe. In general, the author concludes there is very little 
advantage in placing isolated rods on an ordinary building unless it 
has a high tower. A church, for instance, with a spire should have 
at least two conductors from top to earth. Even then, if any other 
part of the structure happens to be in the path of a discharge from 
a cloud, the stroke may disregard the protective tower or spire, and 
fall on the building, choosing some lower point. If the suggestion 
put forward by Lodge in 1888 were more closely followed, and the 
conductors so arranged that they would form a connected network 
over all the roofs, the flash would in all probability be received by 
some portion of the system, and pass off without harm to the 
ground.—Lond. Eng’ing, Sept. 9. 


REFERENCES. 


Negative Charge of Thunderbolts —CuHAvuvEAU.—A report of an 
observation of the dissipation of positive electricity on the summit 
of the Eiffel Tower in the course of a recent thunderstorm, in which 
the coefficient of positive dissipation showed an unusual predomi- 
nance over the coefficient of negative dissipation. Up to 6 p. m., the 
latter coefficient maintained its usual predominance, even rising as 
high as 4.9. But this ratio was suddenly reversed, the positive dissi- 
pation reaching an even greater predominance during the rainstorm 
which accSmpanied the thunder. The negative dissipation maintained 
its usual value and showed no remarkable effects. The author con- 
nects the positive dissipation which indicates a great prevalence of 
negative electricity with the same phenomenon observed near a water- 
fall—Comptes Rendus, Aug. 8; abstract in Lond. Elec., Aug. 26. 

Rawhide in Engineering.—Percy.—A short article enumerating the 
various uses to be found for rawhide in the field of engineering. The 
advantages of using rawhide as a substitute for leather and rope are 
set forth—Amer. Elec., August. 
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MECHANICAL AND ELEcTRICAL INVENTIONS. By Ernest Kempton 
Adams, Ph. B., E. E., A. M. New York: Bartlett & Co. Two 
vols. Illus. 


A few months ago our pages recorded the untimely death of Mr. 
E. K. Adams, and these two beautiful volumes, even then in prepara- 
tion under his own hand, appear now as a fitting memorial and monu- 
ment. The author was but thirty years of age at his death last July, 
and had been handicapped always by poor physical condition as 
well as by severe illness in recent years. Yet his genius and grit 
sufficed for the accomplishment of all the remarkable range of inves- 
tigation and invention here set forth. There is every reason to be- 
lieve that had he lived he would have won marked honors and dis- 
tinct fame in several fields. Indeed, these volumes are a striking 
self revelation of a creative spirit that loved science, delighted in 
abstruse speculation and moved easily through all the intricacies of 
the mechanic arts. No fewer than 241 separate inventions are brought 
to account in the most widely varying branches of physics, the 
answers of a passionately resolute mind to the problems of the 
universe, and the ceaseless effort of a gifted mechanician to leave 
the world better to live in than he found it. We can hardly cite 
a parallel to the striking disclosure of these volumes. One usually 
has to take on faith men of genius who die young; to accept for 
Arthur Hallam the versed tribute of Tennyson, or for John Ster- 
ling the impassioned testimony of Carlyle. But here is at once the 
material for critical judgment and close estimation in a vast yet 
well digested body of material whose mere bulk might compel ad- 
miration. Mr. Adams was known to but few men in his life, but 
fortunately in what might be described as posthumous remains the 
barrier of reserve and reticence is drawn aside, and a fine and lofty 
spirit speaks for itself, without interpreter. - 

Nearly the whole of the first volume is devoted to electrical inven- 
tions. Thest are very extensive and embrace all types of elec- 
trical machinery and apparatus, from generators, motors and trans- 
formers to measuring instruments, contact devices and switches. Mr. 
Adams saw and touched nothing he did not improve. The burden 
of this world’s faultiness lay heavy on him, and begat a mental activ- 
ity that only the most robust body could withstand. Associated with 
breadth of conception went moreover an extraordinary fastidiousness 
as to detail. Charles Kingsley, if he had the smallest speck of dirt on 
his trousers, felt that the eyes of all men were fixed on it. Ernest 
Adams was always in similar mood as to any errancy in his designs. 
This trait revealed itself particularly in his craving after faultless 
measurements. In this first volume great ingenuity and exactitude is 
shown in the design of electrical measuring instruments, and many of 
them are very novel and striking. This field of work was evidently 
a special one. A portion of the first volume relates also to mathe- 
matical apparatus, drawing instruments and meteorological instru- 
ments. It would be impossible without quoting the whole table of 
contents to give even a partial idea of the subjects attacked. The 
range in the electrical group is from automobiles to mechanical 
means for codifying cable messages. It is to be understood further 
that the author does not include non-successes, rough sketches or 
preliminary calculations. Only finished operative devices find a 
place. 

The second volume, not quite completed at the time of the au- 
thor’s death, but now rounded out from his last proofs and instruc- 
tions, is as comprehensive as the first. It deals more particularly 
with clock movements of various kinds, musical instruments of the 
recording and reproducing type chiefly, physical apparatus, and in- 
struments specially designed for the psychological laboratory. All 
of these are ingenious, and give evidence of great research and in- 
genuity, while some will undoubtedly become part of the resources 
with which civilization is now exploring its more subtle problems 
of the outer world and that within. Only a few of the inventions 
disclosed were patented, but all the descriptions have the preciseness 
of patent specifications. In fact, any one of them would serve as a 
specification if the customary preamble were added and the claims 
were numerically strung out. The introductory remarks often give 
a synopsis of the subject in singularly apt language, without a wasted 
word. Before passing on to brief specific reference in regard to some 
of the inventions, it is fitting here to note the fact that 
one of the most salient features of the volumes lies in the 
beauty and precision of the illustrations. The mechanical de- 
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tails of each design are carried out with the accuracy of working 
drawings and with the finish of an artist in mechanical draughtsman- 
ship. Art is often supposed to consist in a wild disregard of the 
laws of gravitation, yet here are drawings instinct with beauty that 
are puritanic in their recognition of rigid rightness of line. Such 
exquisite sensitiveness to the fact that charm can persist in a true 
straight line as well as in an unsatisfied curve is rare among men. 
Had it been necessary, Mr. Adams could have earned his living and 
a royal competency at draughting alone. His designs that hang on 
the walls of the electrical engineering department at Columbia Uni- 
versity as exemplars suffice to attest his consummate ability with 
pen and brush, even if these volumes did not exist. 


The articles which Mr. Adams contributed to the pages of ELEc- 
TRICAL WorLD AND ENGINEER on the famous Foucault pendulum 
experiments and the means for repeating them, electrically and 
otherwise, will be fresh in the minds of our readers. Such work is 
gone into in fuller detail in these volumes, but may be cited again 
as an instance of the author’s versatility. As a corresponding piece 
of work may be noted his atmospheric temperature clock, based on 
the high expansion coefficient of wood alcohol as a means of con- 
tinuous operation. A clock of this nature and variants of it put 
in service at “Rohallion,” Rumson Hills, N. J., still mark the sunny 
hours and those less bright. Quite another chronoscopic class is that 
included in the psychological section, where a whole group of Adams 
instruments are described whose purpose is to measure the reaction 
time of response to any given stimulus, whether the signal be one of 
light, sound, touch, taste and smell. All of these are intensely inter- 
esting and we can but faintly realize the time and effort expended on 
them by this lover of truth. 

Possibly such things may seem a bit remote from engineering 
actualities, but they have their recognition in science; and even if st 
were not so, Mr. Adams could claim place with the inventors who 
disdain to touch anything that cannot promise immediate yield in 
that which can be bought and sold. We note, for instance, a whole 
“line” of station indicators for elevated, subway and surface railways, 
based not only on electric power but pneumatic and fully adequate 
for the purpose. Some of these have already been described in the 
technical papers. Other practical devices are nickel-in-the-slot ma- 
chines, electric metronomes that “keep going,” devices for recording 
extemporaneous music, tower chimes, pencil sharpeners, automobile 
odometers, and many another. A brief description of one such inven- 
tion will indicate their nature in general. Everyone accustomed to 
drawings knows how unsatisfactory the universal method is of fas- 
tening the drawing paper to the drawing-board by thumb-tacks. The 
tacks are either not sharp enough or, if sharp, they are sharp enough 
to injure the hands accidentally in manipulation. They deface the 
paper by the holes they make. They deface the surface of the board, 
leaving holes and depressions. They interfere with the application of 
flat instruments to the surface of the paper, such as the T-square, 
or parallel rulers. They may either fall out or may be so tight that 
they are removed with difficulty. They may not hold the paper 
with sufficient firmness, so that an accidental pull on the paper tears 
the sheet at the back and shifts the alignment. All these troubles exist 
to some extent in thumb-tacks and they are borne with more or 
less discontent, because the device is so simple and readily applied. 
The Adams device for replacing thumb-tacks consists in placing 
grooves or pits near the edges of the drawing-board and leading these 
out through tubes in the wooden back-braces to a nipple or pump- 
connection at the edge. After the paper is laid in correct align- 
ment on the board, a hand-pump is connected to the nipple and a 
partial vacuum created in the troughs, whereby the paper is lightly 
clamped in position until the vacuum is removed by the admission 
of air to the grooves. By this simple means the paper is held 
tightly without stretching or puncturing or defacing. That is to 
say, the paper is held to the board by the same force as enables a 
fly to walk on a ceiling. Such a typical instance of Mr. Adams’ 
shrewd Yankee originality in these utilitarian lines may suffice. 

We are tempted to continue, but the danger of such a review as 
this is, that while one may easily say too little, the world at large 
may think it is, after all, too much. Herein lies the real pathos of 
rich lives which to our narrow view may seem incomplete, but 
which on a broader plane of vision would appear in fullness of 
achievement beyond the complaining of any railer against Providence. 
These volumes are a mine of inspiration and suggestion, from which 
others, after this dedication to the public, can derive much that is 
of immediate utility and more even of intellectual stimulus. 

















OcTOBER I, 1904. 





The Pelton Water Wheel at St. Louis. 


The exhibit of the Pelton Water-Wheel Company at the Louisiana 
Purchase Exposition, though of small area, is very comprehensive 
and instructive, in that it aims to demonstrate graphically certain 
hydraulic theories and practices. As is doubtless known, the impulse 
wheel, of which the Pelton is the pioneer, consists essentially of a 
cast-iron or steel center, to the periphery of which are affixed cups 
or “buckets,” as they are technically called. Water under pressure 
is allowed to impinge on these buckets, causing the wheel to revolve 





F.G. I.—IMPULSE WHEEL, SHOWING BUCKETS. 


with the shaft on which it is mounted. The efficiency of .a wheel 
of the Pelton type is, to a very large extent, due to the shape of the 
bucket; and as efficiency is a most important factor in the develop- 
ment of every power proposition, it is the bucket and the action of 
the water upon it which engage the most attention. 

One of the fundamental principles of hydraulics as applied to 
impulse wheels is that the water must “enter without shock and 
leave without velocity.” The nearer the approach to this condition, 
the higher will be the resultant efficiency. Early experiments with 
the Pelton bucket demonstrated the fact that in order to obtain a 





FIG. 2.—WATER LEAVING BUCKETS “WITHOUT VELOCITY.” 


complete reversal of the stream, with practical absence of velocity, it 
was essential that the bucket-be divided into two parts by a wedge 
or splitter on which the stream might strike. The stream of water 
was thus divided, the two halves following the curvature of the 
bucket and discharging backward and downward at a slight angle, 
so as to avoid interference with the succeeding bucket. To obtain 
this result, it is necessary that the bucket curves be laid on lines 
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of the least resistance, and that the splitter bear a certain relation to 
the bucket sides. 

In designing a water-wheel bucket and attempting to carry out 
a particular theory, it is, of course, necessary to lay out the bucket 
shape mathematically, and then, following well-known hydraulic 
laws in regard to the flow of water on surfaces, note the curves 
and paths which the stream should follow. This plan—the only one 
heretofore known—has been productive of some excellent results, 
but the fallacy lies in the fact that most of the hydraulic laws above 
referred to were deduced from observations of water action against 
stationary surfaces; or, if moving, the path of the water was ob- 
scured by spray and the moving wheel. 

The problem is, then, to observe the action of water on moving 
surfaces as though they are standing still. This is accomplished by 
applying the “skobiscopic” principle to the observation of a water- 
wheel in actual operation, which principle may be described as being 
the reverse of the kinetoscope, in that moving objects are seen as 
stationary, instead of apparent motion being given to stationary ob- 
jects. The general principle is that if a moving object be illuminated 
at fixed intervals by rays of light admitted at the moment the object 
passes a desired position, each portion of the object will be observed 
as though it were stationary. Thus is secured a clear view of what 
occurs in the buckets of a water-wheel while it is operating under 
normal conditions. 

As an exponent of this principle is exhibited the apparatus, con- 
sisting of a Pelton water-wheel 20 inches in diameter, mounted on 
the shaft overhang of a General Electric generator. The water im- 
pinges on the wheel through a needle nozzle, the pressure being 
supplied by a centrifugal pump. The luminant is a General Electric 
searchlight projector with automatic focal point control, which is 
located beneath the apparatus, and which, by a system of mirrors, 
throws its rays into the wheel housing through the glass bottom. 





FIG. 3.—APPARATUS FOR OBSERVING WATER-WHEEL IN OPERATION, 


In its normal position the light is thrown direct on the wheel, under 
which condition the wheel may be seen revolving and the water dis- 
charging from the buckets in apparent confusion. Interposed be- 


tween the searchlight and the wheel is a sheet-iron dise with radial 
slots, which disc is revolved by means of gearing at a speed pro- 
portional to that of the wheel, and when the searchlight is auto- 
matically brought into its upper position, the light is thrown on the 
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wheel through these revolving slots, and thus the wheel is illuminated 
at fixed intervals, as explained above, and one sees the wheel ap- 
parently standing still and can observe the action of the water and 
trace the path of the jet from its entering the bucket to its reversal 
and clearance of the succeeding bucket, without interference. 

From a careful observation of this exhibit in operation are deduced 
the following conditions, which are the main essentials to the attain- 
ment of a high bucket efficiency in an impulse water-wheel: (1) That 
the front lip of the bucket in entering the stream of water produces 
absolutely no disturbance. (2) That the water velocity is taken up 
on the surface of the bucket in a line vertically under the shaft center, 
-nd when the bucket surface is in the most advantageous position. 
(3) That the water discharges from the sides of the buckets with- 
out interference with the succeeding bucket or the wheel center, and 
with a minimum velocity of discharge. (4) That the water is not 
carried around with the wheel, the discharge occurring as soon as the 





FIG. 4.—WATER IMPINGING ON BUCKET. 


water has transferred its energy to the rotating wheel. (5) That no 
twist or disturbance occurs in the water jet; hence the development 
of the greatest possible power from the moving water. 

The bucket curvatures for obtaining these results, as here illus- 
trated, have resulted in securing from operating wheels bucket 
efficiencies in excess of 90 per cent., exclusive of journal friction 
and windage losses. In the actual construction of Pelton water- 
wheels for high duty—such as power transmission plants—the buckets 
are always specially designed to secure best efficiency under the actual 
conditions of operation. 

The apparatus presented is for exhibition purposes only, but to 
obtain practical result& the Pelton Water-Wheel Company has a 
permanent installation on a large scale in its San Francisco labora- 
tory, where exhaustive experiments are conducted. Not relying on 
visual observations alone, resort is had to photography as a per- 
manent aid in studying the action of the water on the buckets. In 





FIG. 5.—NEEDLE NOZZLE, 


this laboratory also are instruments of precision for determining 
the relative efficiencies of different bucket shapes; and to such an 
extent is the investigation carried that it may be said that there 
are practically no “standard” buckets used in the construction of 
Pelton wheels, a new design being adapted to the head, water quan- 
tity and power requirements of each installation, thereby insuring 
the highest possible efficiency. 

Regulation of any water-wheel is necessarily at the expense of 
efficiency. In most cases it is accomplished by throttling the water 
by means of a gate, which materially reduces the working pressure. 
The Pelton needle nozzle is a device which accomplishes the required 
result with the least loss in pressure and velocity, and is conse- 
quently highly efficient. The needle nozzle consists of a conical- 
shaped tip, in which is inserted a concentric tapered plug or needle, 
generally similar in shape to a “plumb-bob.” A change of position of 
this plug causes a corresponding change of discharge area in the 
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nozzle. The amount of water used in thus varied, and the power 
of the wheel influenced proportionally. The peculiar curves of the 
needle and tip admit of the water changing its velocity gradually and 
uniformly, and the stream diameter may be varied from about I-10 
to full area without changing its circular form or losing its density. 
The combination needle and deflecting nozzle, embracing both feat- 
ures in one nozzle, is particularly effective in its results when vary- 
ing loads are met with at certain periods in the day’s run. 





‘*Noark’’ Fuses at St. Louis. 





The accompanying illustration represents the exhibit in the elec- 
trical building at St. Louis of Sachs “Noark” enclosed fuses, made 
by the H. W. Johns-Manville Company. As will be seen, the exhibit 
is mounted on a large display board, rising from the center of a 
handsome oak table. Over all is suspended an enormous enclosed 
fuse, duplicating the actual device in every particular, and attracting 
the eye of even the casual visitor, as it can be seen long before the 
exhibit is reached. Mounted on both sides of the display board are 
the different styles of fuse blocks equipped with their respective 
fuses, one side of the board being covered with 220 volt devices, 
while the other presents the higher potential appliances. The display 
of blocks and fuses is very comprehensive, including every standard 
block and fuse manufactured by the company. 

Placed upon the table on each side of the display board and also 
on the floor underneath the table, is a complete line of fuse and ser- 





EXHIBIT OF “NOARK” FUSES. 
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vice boxes, with the new well-known lobster-claw, fuse-clamping 
arrangement; and also a line of car equipment fuse boxes, subway 
boxes, etc. A feature which is by no means the least attractive, both 
to the layman and others, is the actual demonstration which is given 
from time to time of the operation of open and enclosed fuses. The 
exhibit includes a testing box containing an open fuse block and a 
Sachs “Noark” enclosed fuse block. The open fuse is first blown 
with the usual terrific explosion, while the enclosed fuse—in that quiet 
manner which has won for it the approval of discerning engineers— 
opens the circuit, so that unless one looked at the indicator, with 
which all Sachs “Noark” fuses are equipped, it would be impossible 
to know whether the fuse had blown or not. 

Much credit for the attractive appearance of this display is due 
to the efforts of Mr. G. D. Pogue, of the electrical department of the 
St. Louis branch of the H. W. Johns-Manville Co., who has full 
charge of the exhibit. 
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Canadian Power Developments. 





The Huronian Company, which has been organized by interests 
identical to those of the International Nickel Company, 43 Exchange 
Place, New York, is to construct a big hydraulic plant at Turbine, 
Ontario, for the prime purpose of generating energy for transmis- 
sion thirty miles away to the Canadian Copper Company’s mines, 
smelters, etc., at Copper Cliff. The Canadian Copper Company is 
controlled by the International Company. The purchasing agent is 
Mr. David T. Trainor, with offices at 43 Exchange Place. The ini- 
tial capacity of the Huronian plant will be 6,000 hp, but ultimately 
it will be increased to about 15,000 hp. The contract for the gen- 
erators has just been awarded to the Crocker-Wheeler Co. It calls 
for two 2,000-kw, 400-r.p.m., alternating-current machines, which 
will be of the type manufactured by the Swiss electrical engineering 
firm of Brown, Boveri & Cie., of Baden. As noted in the ELECTRICAL 
Wor_p AND ENGINEER at the time of making the agreement, the 
Crocker-Wheeler people have secured the American rights for the 
Swiss concern’s alternating-current machinery. The water turbines 
for the Huronian plant have not yet been contracted for. The 
Montreal electrical engineering firm of Ross & Holgate is to act as 
consulting expert on the installation work. The Canadian Copper 
Company’s plant is at present operated by steam. The capacity is 
about 500 kw. This plant will be held in reserve after the Huronian 
system is in operation. Contracts are also about to be placed for a 
number of large motors, including one of 700 hp for driving air 
compressors. 


_ 


Visit of Chemical Engineers to Nernst Lamp Factory. 








The visiting members of the Society of Chemical Industry, con~ 
stituting a number of notable men from the continent and England, 
as well as notable chemists from New York, Boston and other East- 
ern cities, were the guests of the Nernst Lamp Company at Pittsburg 
on the morning of September 17. 

The visitors were met by a reception committee composed of 
H. F. J. Porter, second vice-president; Superintendents Williams, 
Miller and Carleton, and Messrs. Zimmerman and Otto Foel, of the 
engineering department, Gulentz of the inspection department, and 
Sorber and Haas of the sales department. After an address on the 
late developments on the Nernst lamps by Mr. Zimmerman, the 
party was conducted through the works and showed great interest 
in the mechanical engineering features of the lamp. Sir William 
Ramsey evinced particular interest in the American development. 

A considerable portion of the party were of French, German and 
Scandinavian nationalities, and seemed to thoroughly enjoy the 
efforts that had been made for their proper entertainment and in- 
struction. 

On September 19, as previously noted in these columns, a party of 
electrical engineers taking part of the A. I. E. E. circular tour visited 
the Nernst Lamp works and was conducted through the factory. 





Tests of Reeves Engine. 





Prof. R. C. Carpenter, of Sibley College, Cornell University, as- 
sisted by Prof. H. Deiderich, recently made very complete tests of a 
Reeves simple engine. The engine tested is of the centre crank type, 
with a cylinder 15 inches in diameter and a stroke of 14 inches. The 
steam valve is of the piston type, taking steam at the inside and ex- 
hausting from the outside edge. Adjustments are provided whereby 
the ends of the valves may be expanded to stop leakage of steam, 
should this become necessary through wear. Both ends may be 
adjusted from one end, thus necessitating the taking off of only one 
valve chest cover. The cylinder and valve chest are well lagged. 
The frame is of an approved type with sub-base, the cylinder bolted 
on, the whole machine being an extremely rigid construction. The 
main bearings and the pin bearings are large, and lined with the best 
quality of anti-friction métal. This insures low-bearing pressures 
and good lubrication. All of the rubbing surfaces are lubricated 
from a gravity central oiling system. The oil tank is fastened to 
the main steam pipe, and from it leads a pipe which by branch pipes 
supplied with sight-feed devices furnishes oil to the three valve guide 
oilers, to the main bearings, the crank pin, and, by means of a wiper, 
to the wrist pin. The oil for the crank pin is taken in through a 
groove on each side of the crank discs, is led to the inside of the pin, 
and from there to the bearing. By this arrangement only one valve, 
that leading from the tank to the main oil pipe, needs to be handled 
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each time. Governor pin and eccentric strap are oiled by means of 
grease cups. Cylinder lubrication is taken care of by sight-feed oiler 
and hand cup. All of the adjustments on this machine are easily 
made, and after every thing was put in good shape, no trouble was 
experienced through overheating or otherwise under any load the en- 
gine was able to carry. The engine was furnished with two fly- 
wheels for the purpose of this test. One contained an automatic gov- 
ernor of the Rites type, the other was used for the application of a 
Prony brake to furnish the desired load. 

Two series of runs were made, the one condensing and the other 
non-condensing, and in each case the most exact methods of determin- 
ing data were employed, and the developed hp measured by means of 
a Prony brake. In summing up Prof. Deiderich states that the 
steam consumption reached a minimum friction load until it reached 
its minimum of about 26 pounds of dry steam at about 130 i.h.p. 
for the condensing runs, and about 28 pounds at the same load for 
the non-condensing series. With a higher load there is a small in- 
crease in the steam consumption, giving about 27.5 pounds at 176.3 
ih.p. condensing, and about 31.3 pounds for 159.2 i.h.p. non-condens- 
ing. The remarkable part about these results is the nearly constant 
steam consumption per i.h.p. when running condensing. At 8o i.h.p. 
this is about 27.2 pounds, then drops to about 26 pounds at 130 i.h.p. 
and rises again to 27.5 at 176.3 i.h.p., giving a nearly constant range 
from 40 per cent. underload to about 40 per cent. overload. The 
dry steam consumption per b.h.p. was about 27.0 pounds of 130 b.h.p. 
condensing, and about 31.9 pounds at 130 b.h.p. non-condensing. Re- 
ferring to the relation between the mechanical efficiency and the 
b.h.p., Prof. Deiderich says the results are excellent. The highest 
efficiency reached non-condensing is 92.5 per cent. at 147.1 b.h.p. and 
159.2 ih.p. For the condensing series the results are still better. The 
best figure is 95.8 per cent. at 154.1 b.h.p. and 165 i.h.p.; but the me- 
chanical efficiency already reaches 90 per cent. at 78 b.h.p., 95 per cent: 
at 133 b.h.p. and remains nearly constant from there up to the highest 
load, 168.2 b.h.p. 





Flexible Coupling for Armored Conduit. 





The question of making satisfactory couplings in armored conduit 
has been a difficult one to deal with. We illustrate herewith a form 
that in a simple and effective manner accomplishes the purpose. 
The “Security” flexible coupling has been carefully designed to meet 
the demand for a satisfactory method of connecting the conductor to 
the outlet or junction boxes, and to permit the use of any make of 
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FLEXIBLE COUPLING 


box. They are made from a superior grade of metal, coated with 
enamel and have a perfect thread. The construction of this coupling 
permits of its use with a lock nut in the box instead of a bushing, 
causing a considerable saving in material. Mr. William S. Brown, of 
3 West Twenty-ninth Street, New York City, is putting this device 
on the market. 


—— 


Electric Crane Controllers. 








The Western Electric Company of Chicago is now completing 
tests upon the Allen-Bradley electric crane controller. These tests 
have been going on for the past two or three months, and have 
involved practically every artificial test which could be given to the 
controller. As a result of these tests, the engineer for the Western 
Electric Company—Mr. Fowler—who had charge of the tests, re- 
ports that the Allen-Bradley controller operates successfully at its 
rated capacity, and that it stands successfully long-continued over- 
loads of from 50 to 100 per cent. 

The controller is also free .from any sparking whatever, and 


shown no corrosion, burning or wearing effects from continued 
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use. The resistance carbons, after very severe tests, were removed 
and examined, showing no trace of deterioration. The operatives 
upon the cranes pronounce the controller perfect in operation, and 
are warm in its praise. 


o-— 


Decorative Lighting in San Francisco. 





Those of our readers who were in San Francisco the earlier 
part of September during the twenty-ninth tri-annual conclave of the 
Knights Templar will no doubt recognize an electrical display shown 
in the accompanying cut. It formed a prominent part of the decora- 
tion of the streets for this event. An immense bell-shaped chandelier 
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VIEW OF ELECTRICAL DECORATIONS IN A SAN FRANCISCO STREET. 


containing 7,000 Sawyer-Man lamps hung in a commanding position 
on Market Street, opposite the Chronicle Building. Into this were 
worked in colored lamps the various insignia of the order, and it 
was not only admired, but extensively commented on as being some- 
thing original in street decoration. It is also interesting to know 
that the Sawyer-Man lamps for this and many other of the displays 
were furnished on short notice from the very large stock the com- 
pany carries in San Francisco to accommodate their Pacific Coast 
trade. 





Fire Protection of a Chicago Department Store. 


The value of private fire apparatus for the protection of indi- 
vidual buildings and adjoining property was thoroughly demon- 
strated in the recent Baltimore and Toronto fires, and, in fact, the 
Baltimore fire department admits that many buildings on the 
immediate margin of the devastated tract were saved only by the 
effective work of private apparatus. These buildings were sup- 
plied with either standpipes or pumps connected with wet-pipe 
interior sprinklers and dry-pipe sprinklers for protection from out- 
side fires, storage tanks holding from 1,500 to 15,000 gallons being 
placed on the roofs. Besides saving the buildings in which they 
were located, these equipments stopped the advance of the fire, 
and undoubtedly many more buildings would have been destroyed 
in the absence of their efficient service. The buildings and con- 
tents protected by private apparatus in Baltimore were valued at 
five million dollars, and at Toronto the saving from private pro- 
tection was similar in extent. 
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The fact that such apparatus is on the ground, in position and 
ready for action, averts the destruction of much property by both 
fire and water. A fire is often well under way before the city fire 
companies can arrive, arrange their hose lines and make necesary 
couplings and connections. A drenching of the entire building is 
then often required, while a comparatively small amount of water 
would have put out the fire in the first place. The immediate 
availability of private fire apparatus gives it a great advantage over 
any other form. The fire insurance companies have recognized the 
decrease of fire risk in property containing private protection, and 
consequently are able to reduce premiums by such a percentage that 
the property owner is in a short time fully recompensed for the 
cost of the installation. The disastrous conflagrations of the past 
year have stimulated interest in the development of fire apparatus 
and a very extended adoption of private equipment is to be ex- 
pected. 

A recent installation of considerable interest is shown in the 
accompanying illustration. It is located in one of the.largest build- 
ings of its class in the world—Marshall Field’s immense depart- 
ment store, occupying an entire block in the busiest section of Chi- 
cago. The outfit consists of a Laidlaw-Dunn-Gordon duplex under- 
writer pump connected by single-reduction gearing to a _ water- 
proof electric motor. The pump cylinders are eight inches in 
diameter by twelve inches stroke, having a theoretical capacity of 
700 gallons per minute at 600 r.p.m., against 140 pounds water pres- 
sure. The accompanying illustration gives a good general idea of 
the pump, showing the special attachments and the large pressure 
and vacuum chambers required by the underwriters’ specifications. 
The pump is thoroughly rust-proof in all moving or wearing parts, 
. insuring prompt and smooth running when occasion arises. 

The motor, which was furnished by the Chicago Edison Co., is 
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shunt wound for 220 r.p.m. at 230 volts, and is enclosed, all connec- 
tions being carried through pipes screwed into the frame, so that 
the device may be flooded without affecting its action. The fields 
and armature coils are cooled by fans on the armature shaft, the 
ventilator intake and outlet being visible in the photograph. 

One of the important considerations affecting the selection of a 
device of this sort is the readiness with which current can be ob- 
tained and utilized, there being hardly a building where a reliable 
supply of current cannot be cheaply and easily obtained. There is, 
further, no stand-by or maintenance expense as with steam appa- 
ratus. 








NEWS OF THE WEEK. 





Financial Intelligence. 





THE WEEK IN WALL STREET.—Adverse crop reports and 
liquidation early in the week caused a decline in the stock market, 
which, however, was partially regained later. The activity was not 
so great and was on a smaller scale than during the week previous. 
Manipulation support by leading interests, particularly in Union Pa- 
cific and allied stocks, as well as in United States Steel issues, was 
apparently responsible for the market’s disregard of crop and trade 
conditions. The traction group did not show any particular activity, 
while the industrials as a class were somewhat neglected, the manipu- 
lation in Amalgamated Copper, however, being kept up. In spite of 
all irregularities, the week closed with a strong market. The closing 
quotations and changes for the week are given herewith. The trac- 
tions, with one exception, are down, Brooklyn Rapid Transit closing 
at 5414 and Metropolitan at 118%, ex-div., being net losses of 1 and 
2% points, respectively. Interborough Rapid Transit made a net 
gain of 1 point, closing at 148. General Electric and Westinghouse 
are both lower, the closing price of the former being 170!14—a loss 
of %—and that of the latter 161, a loss of 2 points. Of the telegraph 
group, American District Telegraph alone shows a gain, closing 
at 24, which is one point better than the last quotation. Western 
Union Telegraph closed at 901%, ex. div., and American Telephone 
& Telegraph at 140, which was the unvarying price for the week. 
Outside securities on the “Curb” market were steady on the whole 
and substantial advances were recorded in some of the shares. Fol- 
lowing are the closing quotations of September 27: 


NEW YORK 


Sept. _ F. 27 


Sons, 20 Sept. 27 
Allis-Chalmers Co........... 1544 17 


Electric Vehicle 





Allis-Chalmers Co. pfd..... 48 9 Electric Vehicle te qeveauas *20 214% 
American Tel. & Cable...... 90 90 General Electric............. — LiL 
American Tel. & Tel........ 139 14044 Hudson River Tel. ... : “s 
American Dist. Tel.... ... . 23 22 Interborough Rap. Tran.... 145 149 
Brooklyn Rapid Transit... 54% 55% Metropolitan a. Neat peewee 121% 120% 
Commercial Cable.......... 190 190 eee eS eee i 156 
Electric Boat. . a oo 2 37 Marconi rel. Re peal Pe a 
Electric Boat pfd.. Be seagusa e 70 69 Western Union ‘Tel.. es 9034 
Electric Lead Reduction. . % *he Westinghouse com . . 161 16634 
Westinghouse pfd ......... 180 180 
BOSTON 
Sept. 20 Sept. 27 sont,» wope 27 
American Tel. & Tel........ 139 14035 Western Tel. & Tel. pfd.. 
Cumberland Telephone.... 118 116% Mexican Telephone......... st "M4 
Edison Elec. Illum......... 255 25646 New . Telephone.. . 130 12936 
General Electric ........... 16844 1712 Mass. Elec. as eens wees 13 13 
Western Tel. & Tel......... 13 13 Mass. Elec Ry. pfd.. . 60 58 
PHILADELPHIA, 
Sept. 20 Sept. 27 Se wt 20 Se vt. 27 
American Railways......... 4746 474s Phila. Traction... ....-sccecss A 
Elec. Storage Battery....... 6444 64 rere in 
Elec. Storage Battery pfd... 6434 64 Phila. Rapid Trans......... 15g 154 
Elec. Co. of America........ 9% 934 
CHICAGO 
Sept. 20 Sept. 27 Sept. 20 Sept. 27 
Central Union Tel....... .. ; National Carbon pfd........ 107 107 
Ohicago Edison.............. 150 15246 Metropclitan Elev. com. 2046 24 
Chicago City Ry....... ... . 185 1380 Union Traction............ Te 7446 
Chicago Tel. Co.............. 122 122 Union Traction pfd......... 340 3146 


National Carbon......... .. 33 36 

* Asked 

NEW YORK, NEW HAVEN & HARTFORD.—The presi- 
dent’s annual report of this railroad system says: “An issue of $10,- 
000,000, 3% per cent. fifty-year debentures has been authorized, of 
which $9,666,700 were used to acquire the capital stock of the Fair- 
haven & Westville Railroad Company, controlling the street rail- 
way system in and about the city of New Haven, Conn. All of the 
interests acquired by your company in street railways have been trans- 
ferred to the Consolidated Railway Company, the capital stock of 
which is all owned by your company. So far as the operation of the 
properties since their acquisition discloses anything, the investment 
appears to be a wise one from a finantial standpoint, and it protects 
and supplements the system of roads operated by your company, in 
a way that must be of great value in the future. Provision has been 
made for a possible connection with the Pennsylvania system of roads 
on Long Island. Connection will be preserved as at present with the 
elevated system at 129th Street, and it is hoped to arrange a similar 
connection with the subway at or near West Farms station, and an- 
ticipating the time when the use of steam for traction will be pro- 
hibited within the limits of Greater New York, the plans contem- 
plate the use of electricity in its place. Whenever arrangements are 
perfected by the parties in interest, it will be feasible and desirable 
that a through car service be established to all parts of the city, and 
all plans have in contemplation this ultimate result. The present cost 
of doing the suburban business upon our lines is excessive, and it is 





only by increasing the volume largely we can hope for remuneration. 
To handle the same as at present is a burden, and to increase the 
volume and reduce the cost through substitution of electricity for 
steam seems the only solution.” 

DEMAND FOR TROLLEY BONDS.—Advices from Boston 
state that a syndicate is being formed to underwrite and sell $1,000,- 
000 consolidated mortgage 4s 1993 of the Northern Ohio Traction 
Company, which is a consolidation of the Akron, Bedford & Cleve- 
land Railroad Company and the Akron Traction & Electric Com- 
pany, two Everett-Moore syndicate properties. W. E. Hutton & Co., 
Cincinnati, are the syndicate managers, and the houses in Boston, 
New York and Western financial centers are members. The under- 
writing price is 60. Negotiations are being made by a syndicate 
composed of two Boston and three New York bond dealers with 
the managements of several of the larger railroads, including Penn- 
sylvania, to buy the remaining part of “authorized issues” of bonds 
that are being held in treasuries. The syndicate members believe 
the present market is sufficiently broad to absorb at last $5,000,000 
bonds, and to this end they are working. The demand for traction 
bonds is said to be reviving. Rhode Island and Maine savings banks 
are taking blocks of electric bonds at prices that will net them above 
5 per cent. Boston and New York report a steadily increasing de- 
mand for these securities from both individual investors and banks. 


DIVIDENDS.—Electric Storage Battery Company has declared 
a dividend of 1% per cent. on both common and preferred stock, 
payable October 1. The Westinghouse Electric & Manufacturing 
Company has declared the regular quaterly dividend of 2% per cent. 
on preferred assenting and non-assenting stock. Detroit United Rail- 
way Company’s directors have declared the regular quarterly dividend 
of I per cent., payable November 1. Westinghouse Air Brake Com- 
pany has declared the regular quarterly dividend of 2% per cent. 
and an extra dividend of 2% per cent., both payable October 10. The 
Union Traction Company of Indiana directors declared a dividend 
of 2% per cent. on preferred stock, payable September 24. The Hall 
Signal Company has declared a quarterly dividend of 1% per cent. on 
the common stock, payable October 1. 

CHARLESTOWN GAS & ELECTRIC.—The annual report of 
the Charlestown, Mass., Gas & Electric Company for year ended 
June 30, 1904, compares as follows: 


1904. 1903. 

Eo OR I ee a ere te) eras Pee $265,506 $264,446 
SUES ns 6a yaad CE MAS ob oe ede Oe A Ree Sie ae ue le Se 84,797 79,077 
EGTODE 'o5.0 pup kanes bi04 end 00's aslo geelead sian dane once 45,000 36,000 
MI i s:0 ik acai me ek nok ae Waa alk aia ahk & one oat Shaka 39,797 44,677 
ELECTRIC VEHICLE. Electric 





Vehicle Company in Jersey City recently the directors and offi- 
cers were re-elected. Announcement was made that a three-months’ 
loan of $250,000 had been paid off, and that the company was in an 
excellent position financially. One of the officers expressed the be- 
lief that the earnings of the company in the year 1905 would be in the 
neighborhood of $500,000. 


Commercial Intelligence. 


THE WEEK IN TRADE.—Both wholesale and retail trade was 
stimulated by the cooler weather, and the increase appears to show 
a greater volume than last year at the same time. The improvement 
was most marked in the staple commodities and in hardware. The 
farmers think they should have more money for their products and 
show a disposition to hold them for better prices. Altogether, the 
trade situation is satisfactory. Among the industries some improve- 
ment is noted in the cruder forms of iron, but finished products do 
not respond readily to recent price reductions. Among the eastern 
industries, improvement is reported in the machine-tool trade. Gross 
railway earnings returns for the first half of September point to a 
gain of 5 per cent. as compared with the corresponding period last 
year. ee sali failures show an increase, the aggregate for the 
week ending September 22 being 203, as reported by Bradstreet’s, 
against 167 the week previous, and 185 the corresponding week last 
year. 

MEXICAN LIGHTING PROJECT.—Mexican advices state that 
Mr. Luis Ugarte, a civil engineer, of Guadalajara, State of Jalisco, 
has applied for a concession to utilize 4,500 liters per second from 
the Lerma River, State of Michoacan. The power plant will be 
built in the vicinty of La Piedad, which town will be furnished with 
current for lighting and general power purposes. 
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SOME CROCKER-WHEELER ORDERS.—The _ Crocker- 
Wheeler Company, of Ampere, N. J., has secured contracts for a 
200-kw alternating current generator for installation in the Procter 
& Gamble (Cincinnati) plant and for two 150 kw generators of 
the same type for the city of Burlington, Vt., lighting plant. The 
New Progress Club, at Eighty-sixth St. and Central Park West, New 
York, which has hitherto taken current from the street, is to install 
its own plant for the purpose of lighting the building. There will 
be a 75-kw and a 50-kw Crocker-Wheeler direct-current generator 
direct-connected to Ball & Wood engines. The New Jersey Zinc 
Company has ordered a 120-kw engine type generator for its Min- 
eral Point, Wis., plant. The engine—a 180-hp Ideal—is already 
installed. Twelve motor-driven emery wheels are to be installed in 
the Brooklyn and other navy yards. The wheels are to be made by 
the Bridgeport (Conn.) Safety Emery Wheel Company. The motors 
will be Crocker-Wheeler. 


ELECTRIC TRAMWAYS IN SCOTLAND.—The town council 
of Leith, Scotland, has acquired the horse-car lines within the bor- 
ough from the private company heretofore operating them, and pro- 
poses to reconstruct the system. Some weeks ago a deputation was 
appointed to examine tramways in England and obtain information 
regarding them. The deputation has returned to Leith from a tour 
of inspection, and will, it is understood, unanimously recommend 
to the town council at the next meeting the adoption of the single- 
wire (overhead) electric system, the poles to be placed in the middle 
of the street with an arm on either side. The style of car to be 
recommended is that used in Liverpool, having a movable cover 
over the top. The length of track of the Leith tramways is 5 1-9 
miles (double). For further information, after definite action has 
been taken, and for copies of specifications, etc., electric tramway con- 
tractors should address the town clerk of Leith. 


ELECTRICAL OPPORTUNITIES ABROAD.—The department 
of the state railways of Roumania will award contracts for enlarge- 
ment of the electric light plant at Bukharest and for materials and 
machinery required for electric lighting and furnishing power for 
the new railway workshops in that city. The department will also 
receive proposals for supplying machine tools required by the State 
railways. The German consul at Belgrade reports to his government 
that within the past year a considerable number of electric plants 
and other industrial establishments have been built in Servia. The 
consul advises German manufacturers to send expert representatives 
to Servia to study conditions on the spot. The firm of Preece & 
Cardew, No. 8 Queen Anne’s Gate, Westminster, London, will fur- 
nish particulars as to electric street cars which the municipality of 
Penang, Straits Settlements, intends purchasing. 


BRITISH PETROL ENGINE.—The General Electric Company 
has placed an order with the Wolseley Tool & Motor Company, of 
Birmingham, England, for one of its powerful six-cylinder petrol 
engines, to develop at normal revolutions 140 brake hp. Engines 
of this type are adopted in the electric auto-cars recently adopted by 
the North-Eastern Railway Company of England. British advices 
state that a series of trials with the Northeastern coaches whilst they 
were in recent daily service between Scarborough and Filey, a dis- 
tance of some five miles, were conducted by the General Electric in- 
terests. The engines on the British coaches have four cylinders, 
8%-inch bore by 10-inch stroke, but the engine to be shipped here 
will have six cylinders with 9-inch bore by Io-inch stroke. It is under- 
stood that should the trials be satisfactory on this side further orders 
will be placed with the Wolseley people. 


THE TUOLUMNE ELECTRIC COMPANY, of San Jose, 
Cal., in which Mr. Quilty, a well-known street railway man, is in- 
terested, has closed a contract through the Wagner-Bullock Electric 
Company for all of the electric machinery for a new power plant in 
the mining country east of Stockton. There will be two Bullock 3- 
phase, 600 kw, 2,200-volt generators, each direct-connected to a 
water wheel operated under about 450 feet. Each of the two exciters 
will be of sufficient capacity to handle both generators. The con- 
tract also calls for four Bullock transformers, three of which will 
be capable of taking care of the entire load of the station. The dis- 
tance of transmission will be comparatively short, as the plant is to 
be installed near the mines, which are to be supplied with power. 
Mr. Ferry, of San Francisco, is the company’s engineer. 


HAMILTON CORLISS ENGINE ORDERS.—The Hoover- 
Owens-Rentchler Co., 39-41 Cortlandt St., New York, has lately se- 
cured a number of contracts for good-sized Hamilton Corliss en- 
gines for installation in power plants located in Pennsylvania, Ohio 
and West Virginia. A contract for a 1,300 hp cross compound en- 
gine arranged for direction connection to an 800 kw generator has 
been contracted for by the Seamless Tube Company, of Monessen, 
Pa.; a 250 hp engine is to be shipped the Citizens’ Light, Heat & 
Power Company, of Portage, Pa., and the Hall Steam Pump Com- 
pany, of Allegheny, Pa., has ordered a 400 hp machine. The Bel- 
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laire (O.) Electric Light Company has requisitioned for a 500 hp 
engine, while the Ohio Valley Steel & Foundry Company, of Paden 
City, W. Va., has requisitioned for a 1,400 hp engine. 

THE ELECTRIC CONTROLLER & SUPPLY COM- 
PANY, of Cleveland, has just completed and installed magnetic 
switch controllers with heavy magnetic clutch solenoids for ore 
handling cranes of 235’ 6” span at the United States Steel Com- 
pany plant at Donora, Pa. It is also installing a complete system of 
magnetic switch control for five ore unloaders at the Lackawanna 
Steel Company plant at Buffalo. The Electric Controller and Sup- 
ply Company’s magnetic solenoids are used throughout for the brake 
system for all motions for these unloaders. 

YAQUI CONTRACTS TO BE LET.—The Yaqui Copper Com- 
pany, whose New York offices are in the Broadway-Maiden Lane 
Building, expects to award contracts about the middle of next month 
for the initial equipment—2,000 kw—to be installed in a hydraulic 
plant about to be constructed on its property, located on the Yaqui 
River, State of Sonora, Mexico. Mr. Henry Ide Wiley, the chief en- 
gineering expert of the company, is now in Mexico regarding the 
matter. He is expected to return about October 15. The ultimate 
capacity will be at least 3,500 kw. 

MORE EQUIPMENT FOR DAVIES & THOMAS.—Davies & 
Thomas, of Catasauqua, Pa., which concern recently secured a con- 
tract calling for the delivery of upward of 50,000 tons of finished 
cast iron rings for the Pennsylvania railroad tunnels to be built 
under the East River, is about to let orders for considerable electri- 
cal equipment, etc., in order to expedite the fulfillment of the tun- 
nel contract. The capacity of the output will be about 300 kw. 
Twenty electric traveling cranes of two tons’ capacity each will also 
be purchased. 

NEW CONCESSIONAIRES FOR COLIMA LIGHTING SYS- 
TEM.—Mexican advices state that the concession for the lighting 
of the City of Colima, State of Colima, has passed into the hands of 
Ugarte & Garcia Fuentes. The franchise originally granted to other 
parties has lapsed. The plans and specifications of the plant which 
the new concessionaires propose to install are now under considera- 
tion by the Mexican authorities. Colima has a population of about 
20,000 people. The necessary energy will be derived from water 
power. 

POWER PLANT FOR P. R. R. TUNNEL.—The O’Rourke 
Engineering Construction Company has awarded the contracts for 
the contractors’ power plants to be used in the Pennsylvania Rail- 
road tunnel, North River section work. The General Electric Com- 
pany will built the generators, six of 100 kw capacity each, which are 
to be direct connected to Ball & Wood engines of 150-hp capacity 
each. Half this equipment will be installed at Weehawken, N. J., 
and the other half on the New York side. 


ALBERGER CONDENSERS FOR LONG ISLAND PLANT.— 
The Alberger Condenser Company, White Building, Liberty Street, 
New York, has secured the contract for the condensers to be in- 
stalled in the initial plant for the Long Island power house being 
built by the Pennsylvania Railroad Company. There will be three 
counter-current surface condensers to take care of the same number 
of 5,500 kw Westinghouse-Parsons turbines, which will form the 
first equipment. 


MEXICAN LIGHTING PLANT.—For the purpose of furnish- 
ing electric light to a number of consumers in Mixcoac, Mexico, Mr. 
Rodrigo Rincon Gallardo is to install a plant on his hacienda, lo- 
cated about 11%4 miles from Mixcoac. For the developing of power 
an hydraulic plant, formerly utilized to operate a flour mill, is to be 
overhauled and considerable new equipment will be put in. 


ELECTRIC SUPPLIES FOR MEXICO.—A newly organized 
company took charge of the electric light plant of Mazatlan on 
September 1. The company will need a large amount of supplies, and 
quotations from manufacturers of electric supplies should be ad- 
dressed at once to Sefior José H. Rico, Mazatlan, Sinaloa, Mexico. 

THE GENERAL INCANDESCENT ARC LIGHT COMPANY, 
529 West Thirty-fourth Street, New York, has been awarded the 
contract for 1,250 G. I. dust and watertight floor outlet boxes for 
the new new John Wanamaker Building at Philadelphia, through 
the Pennsylvania Electric Equipment Company. 

EQUIPMENT FOR BINGHAMTON OFFICE.—A large office 
building is being constructed at Binghamton, N. Y., by the owners 
of the Binghamton Daily Press. A good-sized electrical plant will 
be installed. Mr. C. O. Mailloux, Bishop Building, William Street, 
New York, is consulting engineer. 

PLANT FOR NEW BROOKLYN Y. M. C, A.—The plant to be 
put in the Y. M. C. A. building now under construction at Bedford 
Avenue and Munroe Street, Brooklyn, will have a capacity of 200 kw. 
Mr. James Robert Moore, of 156 Fifth Avenue, is consulting engi- 
neer on the work. 
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SOME R. D. WOOD ORDERS.—R. D. Wood & Company, of 
Philadelphia, have recently received several interesting orders for 
gas producing apparatus for both foreign and domestic plants. The 
National Iron & Steel Company, of Mexico, has placed a_ sub- 
stantial order for equipment and the Allis-Chalmers Company, 71 
Broadway, New York, has requisitioned for a 600 hp plant for ship- 
ment abroad. Other orders include one from Royle & Aken, of 
Newark, N. J.; the New York Transportation Company, New York 
(two plants); A. F. Burnot Bro., of Philadelphia; the Allegheny 
Milling Company, of Covington, Va.; the Rushmore Dynamo Works, 
of Plainfield, N. J.; J. B.. Rice, Jr. & Company, of Bordentown, 
N. J.; the Bethlehem Steel Company, of South Bethlehem, Pa.; the 
Ball Brothers’ Glass Manufacturing Company, of Muncie, Ind.; the 
City of St. Joseph, Mich.; the Backus Water Motor Company, of 
Newark, N. J.; Maring, Hart & Company, of Dunkirk, Ind.; the 
Libby Gas Company, of Toledo, O.; the Diamond Window Glass 
Company, of Gas City, Ind.; the New Jersey Freie Zeitung, of New- 
ark, N. J.; the Florence (S. C.) Improvement Company (two 
plants) ; a 2,000 hp “Mond” by-product plant for the Pennsylvania 
Salt Company, and considerable equipment for the Hunterdon Elec- 
tric Company, of Lambertville, N. J. 

BIG PLANT FOR NEW JERSEY.—The Public Service Cor- 
poration of New Jersey is about to build a central power station on 
the Hackensack Meadows near Jersey City, N. J. Contracts for one- 
quarter of the equipment are being placed. The present plans call 
for eight sections of about 5,000 boiler hp each. Contracts have been 
placed for the bulk of the equipment for two sections. These include 
two Curtis turbo generators of 5,000 kw, two of 3,000 kw, and two 
batteries of Babcock & Wilcox water tube boilers, each containing 
five boilers of about 1,000 maximum hp each, equipped with super- 
heaters. Wheeler surface condensers containing Edwards air pumps 
and centrifugal circulating pumps have been ordered, as well as a 
50-ton Shaw electric traveling crane and nine Alphonse-Custodis 
brick stacks to be 225 feet high and 14 feet in diameter at the top. 
A contract has also been awarded the Robins Conveying Belt Com- 
pany for the entire coal and ashes handling machinery. The plant, 
which is being constructed according to the designs and placed under 
the direction of W. W. McKee, will be so arranged that it can be 
operated as one unit or so that each of the eight sections may be 
operated separately. 

BELL TELEPHONE OUTPUT.—Judging from the statements 
of instrument output so far this year, the output of the Bell Com- 
panies for 1904 will break the record. The August statement shows 
net output of 51,732 instruments, as compared with 17,429 a year 
ago, a gain of 34,303, or 200 per cent. This brings the total net out- 
put so far this year to 433,732 instruments, which is 26,303 more 
than the net output in the same period a year ago and 3,764 more 
than in the same period of 1902. Last year was the year of the 
largest output in the history of the Bell Companies, the net output 
being 629,195 instruments. This was equal to about 20 per cent. of 
the total number outstanding in 1902. If this year’s net output ex- 
ceeds that of last year, as now seems likely, the total number of in- 
struments outstanding on December 31 will amount to about 4,500,- 
000, compared with 3,770,517 on the corresponding date in 1903, 3,- 
150,320 in 1902 and 2,535,606 in 1901. This would mean 2,250,000 
stations. 

GROWTH OF UNITED STATES EXPORTS.—The increase 
in exports of manufactures from the United States during the past 
year, and especially in recent months, has suggested the preparation 
of the following data by the Department of Commerce and Labor 
through its Bureau of Statistics regarding the exportation of manu- 
factures from the various countries of the world, and the relative 
growth in such exports. Exports of domestic manufactures from 
the United Kingdom, the United States, Germany and France were, 
respectively, 1880 and 1903: 


; Increase. 
Countries. 1880. 1903. Total. Per cent. 
United Kingdom ........ $964,540,000 $1,142,595,000 $178,055,000 18.46 
Uetted Bietes .ccccveccece 102,856,015 *452,445,629 349,589,614 339.85 


69.66 
19.64 


780,926,000 
495,794,000 


320,647,000 
66,608,000 


460,279,000 


Germany 
339,186,000 


France 

*Fiscal year. 

NEW WESTINGHOUSE SHOPS.—It is not generally recog- 
nized or known that the Westinghouse Electric & Manufacturing 
Company, in spite of its vast facilities at Pittsburg, has to go on 
adding to its productive capacity at Newark, where now continu- 
ously for over a quarter of a century the same identical electrical 
interests absorbed into the Westinghouse regime have been manufac- 
turing apparatus. Four new buildings are now in course of con- 
struction, which will cost $100,000. Westinghouse, Church, Kerr & 
Co. are the engineers. There are to be two buildings, 55 feet in width 
and 200 and 210 feet long, respectively, and two of 60 feed width and 
140 and 170 feet in length, respectively. They will all be 60 feet 
high, with four stories and basement, constructed of brick and rein- 
forced concrete. It is reported that the company has set aside $400,- 


000 to cover the entire cost of the improvements. 
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THE AMERICAN ELECTRIC TELEPHONE COMPANY, of 
Chicago, reports recent shipment of switchboard equipments to the 
following points: Camden, Mich., 40-line switchboard; Clio, Mich., 
100-line switchboard; Egg Harbor City, N. J., 160-line switchboard ; 
Beloit, Kan., 1200-line switchboard ; Enterprise, Kan., 100-line switch- 
board; Baxley, Ga., 100-line switchboard; Newman’s Grove, Neb., 
100-line switchboard; Cara, Mich., 100-line switchboard; Albany, 
Mo., 50-line switchboard; Hull, Ia., 200-line switchboard; Nash- 
ville, Ga., 100-line switchboard; Revillo, S. D., 100-line switchboard ; 
Overbrook, Kan., 200-line switchboard; Litchfield, Minn., 100-line 
switchboard. 

LIGHTING SYSTEM FOR CAMPECHE.—The Compania Cam- 
pechana de Electricidad y Fuerza, of the City of Campeche, State of 
Campeche, Mexico, has been organized for the purpose of construct- 
ing a somewhat extensive electric lighting power system in that part 
of the world. Sixty are lamps and 300 incandescent lights will be 
furnished the municipality in the first instance, but later on the light- 
ing capacity will be very considerably increased. Campeche has a 
population of about 22,000 people. Mr. Alberto Terrezas is president 
of the new company. The vice-president is Mr. W. E. Hermann, 
and Mr. Harry H. Hinkle has been chosen to act as manager. 

LEFFEL TURBINES FOR MEXICO.—James Leffel & Co., 
of Springfield, O. (New York offices, Beard Building, 120 Liberty 
Street), have recently taken some interesting contracts for water 
turbines to be installed in Mexican -electric lighting plants. The 
plant to be constructed at San Martin Texmelucan, State of Pueblo, 
and also that of the Compania Exploration de las Fuerzas, Hidro- 
Electricos de Ario de Rosales, State of Michoacan, are among those 
which will have Leffel turbines. The generators, in both cases, will 
be of General Electric build. These contracts were secured through 
Mr. W. G. Moler, of Mexico City. 

MACHINE TOOLS FOR JAPANESE ARSENALS, ETC.— 
The Japanese Government is purchasing some very large quanti- 
ties of machinery in this market. The requisitions call mainly for 
machine tools for installation in arsenals, shipyards, railroad shops, 
etc., in the land of the Mikado. One order alone calls for 100 
lathes, which will represent an expenditure of upwards of $50,000. 
Manning, Maxwell & Moore and the Prentiss Tool & Supply Com- 
pany have been allotted interesting orders. The Japanese contract- 
ing house of Okura & Co. is placing some of the principal con- 
tracts. 

ELECTRIC CRANE CONTROLLERS.—The unexpected large 
demand for Allen-Bradley electric crane controllers has necessitated 
an enlargement of the factory equipment of the American Electric 
Fuse Company, in its controller department, which, within the next 
30 days, will increase the capacity of the factory more than 200 per 
cent. The American Electric Fuse Company has now upon its books 
orders for over 500 Allen-Bradley crane controllers, ranging from 
3 hp to 100 hp in size, every machine having been sold upon a guar- 
antee of satisfactory operation, and free from repairs for one year. 

GENERAL ELECTRIC ACTIVITY.—Advices from Philadel- 
phia state that an officer of the General Electric Company says that 
the Philadelphia office one day recently took in $60,000 worth of 
new business. The business received at the Philadelphia office for 
the present year up to September 1 showed a decrease of about 7% 
per cent. as compared with same period of last year. Since September 
1 there has been an appreciable improvement in the situation, and 
the business for the whole of the present fiscal year will probably be 
equal to that of last year. 

MORE EQUIPMENT FOR TAMPICO LIGHTING.—Advices 
from Tampico, Mexico, state that Messrs. J. & F. Borde, owners 
of the old electric plant that supplied the city with light, have en- 
tered into an arrangement with Mr. Cecil C. Preston by which the 
management of the plant will be placed entirely in his hands. Mr. 
Preston wil! install a mew dynamo capable of taking care of 4,000 
lights, which, with the existing equipment, will bring the total ca- 
pacity up to almost 10,000 lights. New boilers, pumps, heaters, etc., 
will also be put in. 

EQUIPMENT FOR JAPANESE MINES.—The Kosaka mines, 
one of the most extensive copper properties in Japan, are to be 
installed with considerable American hydro-electric equipment. An 
850-hp Leffel water turbine to operate on a 104 foot head and to 
be direct connected to a General Electric generator, is among the 
machinery requisitioned for. These orders were placed through the 
Japanese mercantile house of Mitsui & Co. 

EQUIPMENT FOR PATERSON SILK MILL.—A 75 hp Har- 
risburg-Fleming side-crank engine to be direct-connected to a 50 kw 
Crocker-Wheeler generator has been ordered for installation in the 
Meisch Manufacturing Company silk mill, Paterson, N. J. The 
outfit is intended for lighting purposes chiefly. 

LIGHTING FOR BRAZILIAN CITY.—The municipal authori- 
ties of Novo Frilurgo, located near Rio de Janeiro, Brazil, are about 
to construct an electric lighting system. 
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DIRECTORY OF ELECTRICAL ASSOCIA- 
TIONS, SOCIETIES, ETC. 


(Published first issue of each month.) 


AMERICAN ELECTROCHEMICAL Society. 
St., Philadelphia. 


AMERICAN ELectTRO-THERAPEUTIC ASSOCIATION. 
ner, New Haven, Conn. 


Secretary, S. S. Stadtler, 39 S. roth 
Next meeting, Boston, 1905. 


Secretary, Dr. C. E. Skin- 


AMERICAN INsTITUTE oF ELectricaL ENnGineers. Secretary, Ralph W. Pope, 
95 Liberty Street, New York. Meetings, last Friday each month. 


AMERICAN RatLway, MecuanicaL & ELEctricaL ASSOCIATION. 
Walter Mower, 12 Woodward Avenue, Detroit, Mich, 


American Society or Municipat Improvements. Secretary, G. W. Tillson, 
Brooklyn, N. Y. Next meeting, St. Louis, Oct. 4, 1904. 

AMERICAN Street Rartway Association. Secretary, T. C. Pennington, 2020 
State Street, Chicago. Next meeting, St. Louis, Mo., Oct. 12 and 13, 1904. 

ASSOCIATION oF Epison ILLUMINATING CoMmpPaNnigs. Secretary, W. S. Bar- 
stow, New York City and Portland, Ore. 

ASSOCIATION OF RaILWAy TELEGRAPH SUPERINTENDENTS. 
Drew, Milwaukee, Wis. 
in May, 1905. 


Secretary, 


Secretary, P. W. 
Next meeting, Chattanooga, Tenn., third Wednesday 


CANADIAN ELECTRICAL ASSOCIATION. 
Ont. Next meeting, Montreal, 1905. 


Cotorapo Execrric Licut, Power & Raitway ASSOcIATION. 
George B. Tripp, Colorado Springs, Col. 


Secretary, C. H. Mortimer, Toronto, 
Secretary, 


Connecticut State Street Rattway AssociaTION. 
Bridgeport, Conn. Annual meeting in November. 


Secretary, E. W. Poole, 


Enoineé Buitpers’ AssociaTION OF THE UNITED STATES. 
Lyle, 39 Cortlandt St., New York. 
2 and 3, 1904. 


Secretary, J. I. 
Next meeting, New York City, December 


ELECTRICAL ASSOCIATION OF NortH Dakota. 
more, N. D. 


Secretary, S. J. Fuller, Lari- 
Next meeting, Fargo, first week in October, 1904. 
EvectricaL Contractors’ AssociaTION oF New York STATE. 
Fish, Rochester, N. Y. 
EvectricaL Trapes Society (Member National Electrical Trades Associa- 
tion). Secretary, A. P. Eckert, 39 Cortlandt Street, New York. Board of 
Directors meets second Friday of each month. 


Secretary, H. E, Chubbuck, LaSalle, 


Secretary, F. 


Intino1s State Evectric ASsociIATION. 
Ill. 


InpIANA Pusiic Utititigs Association. Secretary, A. M. Barron, South 
Bend, Ind. Next meeting, Indianapolis, Ind., Oct. 18, 1904. 

INDEPENDENT TELEPHONE ASSOCIATION OF THE UNITED STATES OF AMERICA. 
Secretary, Frank G. Jones, 48 West Jackson Boulevard, Chicago. 

INDEPENDENT TELEPHONE ASSOCIATION OF SOUTHERN INDIANA. Secretary, E. 
W. Pichardt, Huntingburg, Ind. 

INTERNATIONAL ASSOCIATION OF MUNICIPAL ELECTRICIANS. 
P. Foster, Corning, N. Y. 

INTERSTATE INDEPENDENT TELEPHONE AssocIaTION. Secretary, E. M. Cole- 
man, Louisville, Ky. Next meeting, Chicago, Dec. 13, 14 and 15, 1904. 

Iowa Execrricat Association. Secretary; W. S. Porter, Eldora, Ia. Next 
meeting, Dubuque, Ia., April, 1905. 

Iowa TeLerpHone Association. Secretary, C. C. Deering, Des Moines, Ia. 
Next meeting, second Tuesday in March, 1905. 

Kentucky INDEPENDENT TELEPHONE AsSOCIATION. Secretary, James Maret, 
Mount Vernon, Ky. Next meeting, Lexington, Ky., Oct. 11 and 12, 1904. 

Maine Street Rattway Association. Secretary, E. A. Newman, 471 Con- 
gress Street, Portland, Me. 

MassacuHusetts Street Raitway ASSOCIATION. 
70 Kilby Street, Boston, Mass. 
cept July and August. 

NationaL Arm, Pin & Bracket ASSOCIATION. 
Madison, Ind. 

NATIONAL ExectrricaL Contractors’ ASSOCIATION OF THE UNITED STATES. 
Secretary, W. H. Morton, 44 Whitesboro Street, Utica, N. Y. 

Nationa Exvectric Ligut Association. Secretary, Dudley Farrand, New- 
ark, N. J. 

New EncGranp Srreet Rattway Crus. Secretary, J. H. Neal, 101 Milk 
Street, Boston, Mass. Meets last Thursday of each month. 

New York Evecrricat Society. Secretary, G. H. Guy, 114 Liberty Street, 
New York. 

NORTHWESTERN ELECTRICAL ASSOCIATION. 
Michigan Street, Milwaukee, Wis. 

Outro Street Rattway AssociarTION. 

Outro Exvectric Licgut AssociaTION. 
Ohio. 

Onto Socrety or MECHANICAL, ELECTRICAL AND STEAM ENGINEERS. 
tary, C. J. Miller, Canton, Ohio. Next meeting, Canton, Nov. 18, 1904. 

Otp Time TELEGRAPHERS AND Hisroricat AssociaTion.—Secretary, John 
Brant, 195 Broadway, New York. Next meeting, New York, N. Y., 1905. 

Pactric Coast ELecrric TRANSMISSION AssocIATION. Secretary, G. P. Low, 
600 Rialto Building, San Francisco, Cal. 

SOUTHWESTERN ELECTRICAL AND Gas ASSOCIATION. 
Austin, Tex. 

Street Rartway Accountants’ ASSOCIATION OF AMERICA, 
Brockway, 40 Morris Street, Yonkers, N. Y. 

Street RarLway ASSOCIATION OF THE STATE OF NEw York. 
Cole, Elmira, N. Y. 

Vermont Evecrricat Association. Secretary, C. C. Wells, Middlebury, Vt. 

Western Soctety or Encineers, Electrical Section. Secretary, J. H. Warder, 
1737 Monadnock Block, Chicago, III. 


Secretary, Frank 


Secretary, Charles S. Clark, 
Meets second Wednesday of each month, ex- 


Secretary, J. B. Magers, 


Secretary, T. R. Mercein, 85 


Secretary, Chas. Currie, Akron, Ohio. 
Secretary, D. L. Gaskill, Greenville, 


Secre- 


Secretary, F. E. Scovill, 
Secretary, W. B. 


Secretary, W. W. 
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General Hews. 
THE TELEPHONE. 


CULLMAN, ALA.—E. T. Gable has sold his half interest in the Cullman 
Telephone Company to S. L. Sherill, of Hartselle, who owns the Hartselle tel- 
ephone system. The interests will be combined and the system improved and 
extended. 

BISHOP, CAL.—George Norton, of Santa Barbara, has applied for a fran- 
chise for the installation of a telephone system here. 

BOISE, IDA.—D. S. Murray, of the Rocky Mountain Bell Telephone Com- 
pany, announces that the line into Thunder Mountain will be built this fall. 

MAORA, ILL.—Maora Mutual Telephone Company has been organized 
with a capital stock of $10,000. 

ALTON, ILL.—The Fosterburg & Upper Alton Main Line Telephone & Tel- 
egraph Company has been granted a franchise and contemplates the building of 
extensive lines in the county. 

GENESEO, ILL.—The Interstate Telephone Company is building a new line 
to extend from Erie to Peoria, through Geneseo and other towns. The new 
line will be over 100 miles long. 

MICHIGAN CITY, IND.—The Merchants’ Telephone Company will expend 
$15,000 in extending its lines. 

SHELBYVILLE, IND.—The Central Union Telephone Company’s plant in 
this city will be entirely overhauled. Thousands of feet of aerial cable will be 
put up, and the magneto switchboard, now in use, will be supplanted by a new 
central energy board. 

WABASH, IND.—The city has brought suit to enforce the removal of the 
poles and wires of the Central Union Telephone Company. The old franchise 
of the company has expired and the new franchise offered the company by the 
council has not been accepted by the company. The city holds that a new fran- 
chise is necessary to continue business. 

NEVADA, IA.—The Nevada Mutual Telephone Company has purchased a site 
for the erection of a central exchange office. 

GRUNDY CENTER, IA.—The Bell Telephone Company is going to run a 
line through Grundy Center from Eldora to Reinbeck. 

RIDGEWAY, IA.—The Farmers’ Telephone Company, of Harrison County, 
has purchased the Harrison County Telephone Company’s business and taken 
possession. 

LARRABEE, IA.—The Spring Cedar Mutual Telephone Company has been 
incorporated with a capital stock of $5000. Richard Gilbert and others are the 
incorporators. 

BURLINGAME, KAN.—The Independent Telephone Company of Osage 
County is being reorganized. 

PRINCESS ANNE, MD.—The Manokin Telephone Company, of Somerset 
County, has been organized with a capital stock of $5000. The managers of 
the business for the first year will be Dr. R. L. Hoyt, Alber B. Fitzgerald, 
Isaac G. Parks, William L. Muir, Geo. W. Bozman and Josiah P. Muir. The 
principal office of the company will be at Oriole. 

CARROLLTON, MO.—The Carroll County Telephone Company has sold its 
exchange and line to the town of Tina, together with the rural lines running 
into Tina. 

LAMONTE, MO.—The Lamonte Telephone Company has been organized 
with a capital stock of $6600. W. E. Files, president; A. F. Wimer, vice- 
president; J. A. Fleming, secretary, and John McCurdy, treasurer. 

TRENTON, N. J.—The telephone line along the Trenton, Lawrenceville & 
Princeton Division of the New Jersey & Pennsylvania Traction Company’s 
line is now in working order and is being used to facilitate the operation of 
the cars. It was constructed by the Interstate Telephone Company. There 
are plugs at all the switches and at frequent intervals along the line, and 
portable instruments are carried upon each car. It is so arranged that the rail- 
road telephone can be connected with the Interstate central office in Trenton. 
It is understood that the railroad company will permit the use of the line by 
passengers, in the event of serious delays, so that a belated traveler may 
arrange business details most anywhere along the line. Signals are also 
being installed. Telephones and signals will be installed along the Trenton- 
Newtown (Pa.) line, also, and all orders will be given from the general man- 
ager’s office on West Hanover Street, this city. 








BUFFALO, N. Y.—The Century Telephone Company has been incorporated 
with a capital stock of $500,000. The directors are B. G. Hubbell, T. S. 
Fassett and others. 

NEW YORK CITY, N. Y.—The International Telegraph Construction Com- 
pany has been incorporated with a capital stock of $100,000. The directors 
are H. H. Kurtz, C. H. Baechtold and G. A. Kuhirt. 

BETHESDA, OHIO.—The Belmont Telephone Company, of St. Clairsville, 
will install an exchange at this place. 

ALLIANCE, OHIO.—The United States Telephone Company is stringing 
new lines between Alliance and Ravenna. 

BELLAIRE. OHIO.—The Ohio Valley Telephone Company has obtained a 
franchise and will at once start work on a system here. 

GENEVA, OHIO.—Homer Hood, of Toledo, has applied for a telephone fran- 
chise in Geneva and he will probably secure it. 

LORAIN, OHIO.—The Ohio Telephone & Telegraph Company has been 
granted a franchise to operate its lines of telephone and telegraph in this city. 

COLUMBUS, OHIO.—The Central Union Telephone Company will spend 
$70,000 in improvements at once in this city and a much greater sum through- 
out the state. 








OcTOBER I, 1904. 


TOLEDO, OHIO.—The Stoddard Construction Company is building a large 
number of farmers’ lines in the vicinity of Monroe, Mich., and will connect 
with the Toledo Home Telephone Company’s system. 


LIMA, OHIO.—The members of the Business Men’s Protective Association 
have agreed to refuse to renew the contracts with the Lima Telephone Com- 
pany if the proposed increase in rates is insisted upon. 

COLUMBUS, OHIO.—The Central Union Telephone Company is contem- 
plating extensive improvements to its property involving an expenditure of 
about $70,000. The work will be begun as soon as possible. 

WEST UNION, OHIO.—The Independent Telephone Company, doing busi- 
ness in Scioto, Pike, Adams, Jackson and Ross Counties, has bought a tele- 
graph line owned by the Western Union Company and will install a telephone 
system. A line to connect with the Clinton, Highland and Clermont County 
system will be built. 

SALEM, ORE.—The Pacific States Telephone Company will begin the in- 
Stallation of a new telephone system here about Nov. 1. The system will cost 
about $50,000. 

OREGON CITY, ORE.—The West Oregon Telephone Company proposes to 
conduct a general telephone business. Willamette will be the headquarters of 
the company, which has a capital of $2000. Chas. Baker, G. P. Cross and S. S. 
Kruse are interested. 

ERIE, PA.—The Union Telephone & Telegraph Company has voted to spend 
$30,000 in improvements to its system. 

PROVIDENCE, R. I.—The Providence Telephone Company has increased 
its capital stock from $1,600,000 to $2,000,000. 

FOSS, TEX.—The Northwestern Telephone Company has been granted a 
charter with a capital of $5000. 

AUSTIN, TEX.—The Citizens’ Telephone Company has increased its cap- 
ital stock from $4000 to $8000. 


DRYDEN, TEX.—The Dryden Telephone Company has been granted a 
charter with a capital of $1100. 
NORMAN, TEX.—The Farmers’ Central Telephone Company has been 


granted a charter with a capital of $5000. 

HOUSTON, TEX.—The Southwestern Telegraph & Telephone Company has 
let the contract for improvements to its exchange building in Houston, to 
cost $15,000. 

HUBBARD, TEX.—The Hubbard City Telephone Company has been incor-- 
porated with a capital stock of $5000. The directors are O. L. Collins, C. W. 
Hobson and others. 

JACKSONVILLE, TEX.—The Jacksonville Telephone Company has been 
incorporated with a capital stock of $2000. The directors are C. R. Reed, 
J. A. Lavender and others. 

DALLAS, TEX.—The American Telegraph & Telephone Company is build- 
ing two long-distance telephone lines from Joplin, Mo., to points in northern 
Texas, where they will connect with the long-distance lines of the Southwestern 
Telegraph & Telephone Company. The new circuits pass through many of the 
principal towns of Oklahoma and Indian Territory. 


SALT LAKE, UTAH.—A franchise has been granted to the Rocky Mountain 
Bell Telephone Company to erect and maintain a general telegraph and tele- 
phene system in Salt Lake County. 

COLFAX, WASH.—The Interstate Telephone & Telegraph Company will 
build a line from Pine City through Thornton to St. John. 

FOND DU LAC, WIS.- 
system in this city. 


The Wisconsin Telephone Company is rebuilding its 


atin 


ELECTRIC LIGHT AND POWER. 








OROVILLE, CAL.—The Butte County Power, Light & Water Company, of 
Chice, has secured the franchise for supplying electricity to Sterling City. 

NORFOLK, CONN.—The Norfolk Electric Light & Power Company has 
leased its plant to the Canaan Company, which was recently incorporated. The 
new company will remodel and enlarge the plant and operate it in the daytime 
as well as night. 


WASHINGTON, D. C.—Bids will be received Oct. 4 at the Bureau of 
Supplies and Accounts, Navy Department, Washington, for furnishing at the 
navy yards at Portsmouth, N. H., Boston, Mass., Newport, R. I., and New 
London, Conn., a quantity of electric motors, alternating arc lighting system, 
cable, wire, conduit, electrical suppies and other supplies. Address H. T. B. 
Harris, Paymaster-General, U. S. N. 


TAMPA, FLA.—The Tampa Electric Company has under way the construc- 
tion of its additional power house in which will be installed two 700-hp boilers. 
The machinery is of the latest pattern and will add 1400 horse-power to the 
company’s present capacity. 

CAIRO, GA.—The city of Cairo will, on October 20, vote on the question of 
issuing bonds for water and electric lights, 

« LAGRANGE, GA.—Bonds to the amount of $25,000 have been 
for the establishment of a municipal electric light plant in this city. 


issued 


HELENA, GA.—The City Council is receiving bids for the construction 
of water works and an electric light plant. E. Galbraith is City Clerk. 


BROXTON, GA.—The town of Broxton, Ga., has granted a franchise to A. 
G. Garbutt for a local lighting system to be in operation by the end of the 
year 1904. 

TENNILE, GA.—The town of Tennile will, on October 25, vote on a bond 
issue for water and purchasing the electric light plant, now a part of the 
Tennile Cotton Mills. 


The city secures the lights at $70 per annum. 


A plant has been installed for lights, but is not in use. 
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WAYNESBORO, GA.—J. I. Linler has secured a 10-year contract with a 
perpetual franchise to furnish 20 or more arc lights for the city, at $85 per 
light per year. He is now preparing to install a 1oo-kw plant, and he will 
then be prepared to furnish incandescent lights for private service. 


ALPHA, ILL.—The Tri-County Light & Power Company contemplates con- 
structing an electric light, power and telephone line between the villages of 
Alpha, Henry County, and Rie, Knox County, III. 


STONE CITY, IA.—H. F. Dearborn is interested in the construction of an 
electric light plant. 


OXFORD, MASS.—The A. L. Joslin Company is considering plans for in- 
stalling an electric light plant. 


BLACKSTONE, MASS.—The Blackstone Mfg. Company will soon operate 
its new factory by electricity from its new power house on the Blackstone 
River. This power house is a one story brick building divided into three 
parts: one for water wheels, one for boilers and the third for a steam engine. 
A compound engine will be connected to a Westinghouse three-phase generator 
of 1oo-hp. Alternating current of 440 volts will be delivered to the mill 600 
feet from the power house. Four 36-inch water wheels are connected to two 
840-kw generators, each making 200 r. p. m. and developing 1120-hp. Both 
generators are designed for 50 per cent. overload and the units are so arranged 
that they can be driven together or separately. In addition to the four 36- 
inch water wheels there is a 26-inch turbine of 1oo-hp, which will be employed 
in generating current for lighting when there is no load for the other turbines 
or the steam engine. Current will be transformed from 440 to 110 volts for 
lighting. The available horse-power at the point where the mill is located is 
1500 in the winter time with a fall of 32 feet, and 600 during the summer, with 
an average for the year of about 1000. 


DETROIT, MICH.—The Common Council and the Board of Estimate will 
be asked to authorize an issue of $150,000 bonds for extending the electric 
light plant. 


WEST POINT, MISS.—H. S. Dodenhoff, secretary of the Board of Trade, 
has petitioned for a franchise for an electric railway and gas plant. 


UTICA, N. Y.—It is stated that the Utica Gas & Electric Company will 
expend $40,000 in improving its plant. 

ILION, N. Y.—It was voted to issue $25,000 bonds, part of which will be 
used for the improvement of the electric light plant. H. S. Mathews is 
village clerk. 


SANTA FE, N. M.—H. B. Holt, of Las Vegas, writes that the question of 
constructing. an electric power plant in Mesilla Valley is being discussed. Dr. 
J. R. Hawes is also interested. 

KEARNY, N. J.—A resolution has been adopted by the Common Council in- 
structing the Lighting Committee to inquire into the feasibility of installing 
an electric lighting system in the town. Councilman Warnock is chairman of 
the committee. 

NORWALK, OHIO.—The Cleveland & Southwestern Traction Company’s 
lighting department is installing Nernst lamps in a number of places in this 
city. 

OKLAHOMA CITY, OKLA. TER.—The LeClair Electric Company, of 
Oklahoma City, has been incorporated, with $10,000 capital stock, to construct 
an electric plant. 

ANADARKO, OKLA. TER.—The Anadarko Ice Plant Company has made a 
proposition to the City Council to establish an electric light and power plant 
in this city. 

STROUD, OKLA. TER.—The City Council has granted a franchise for an 
electric light plant to J. L. Sales & Company, of Dallas, Tex. The same com- 
pany has made a proposition to establish water works at Stroud. 


GRASS VALLEY, ORE.—The City Council has decided to issue $10,000 
bonds to buy and improve the electric light and water plant. 


GOLD HILL, ORE.—The Gold Hill Development Company has completed 
arrangements to install a power plant and mill at Gold Hill. About 8000 horse- 
power will be generated. 

COLUMBIA, PA.—The Columbia Electric Light & Power Company has se- 
cured the contract for lighting at $80 per lamp per year, 10 cents net per kilo- 
watt for incandescents. 

WESTMINSTER, S. C.—The town of Westminster is considering the in- 
stallation of an electric light system. 


LAURENS, S. C.—The citizens have voted to issue $40,000 bonds for an 
electric light plant and a sewerage system. 

DAYTON, TENN.—The Dayton Light & Power Company, whose electric 
light plant was recently burned, will expend about $6000 for electrical appa- 
ratus and engines only. 

CHATTANOOGA, TENN.—A power plant to supply East Chattanooga, 
Sherman Heights, Avondale and Arlington Heights with power and lights will 
be erected by the company recently formed to furnish these suburbs with 
water. At a meeting of the organizers of the company it was practically 
decided to enlarge the original plants to include the power plant. 


EDMONDS, WASH.—Mr. Huffman, of Seattle, has petitioned for an elec- 
tric light franchise. 

ELLENSBURG, WASH.—Bonds to the amount of $22,000 have been sold 
to be used in the construction of a power plant. 


FORT STEELE, B. C.—The Gold River Mining & Power Company has de- 
cided to install an electric power plant on Bull River. 











THE ELECTRIC RAILWAY. 


REDDING, CAL.—The franchise for the electric railway for which bids 
were opened Sept. 6, was granted to Harry L. Shannon, of Reading. 

SAN DIEGO, CAL.—U. S. Grant, of San Diego, is interested in the construc- 
tion of an electric railway from San Diego to Point Loma. H. T. Richards, 
chief engineer of the San Diego Eastern Railway Company, will submit es- 
timates. 

DENVER, COLO.—Besides building an electric railway from Buena Vista 
to the head of Cottonwood Gulch, the Continental Gold Mining Company, 
which filed articles of incorpcration with the Secretary of State a few days 
ago, plans to build smelters, mills and reduction plants, etc. The corporation 
is capitalized for $3,000,000. The principal offices will be in Denver, with a 
branch office in Buena Vista, where the meetings of the directors will be held 
annually. Those who compose the board of directors are W. W. Weaver, 
C. W. Weaver, Peter Savard, A. J. Smith and H. H. Roberts. 


KEWANEE, ILL.—The Kewanee City Council has granted the petition of the 
Galesburg & Kewanee Electric Railway for a new franchise. 

ALTON, ILL.—The last of the right of way for an electric railway to be 
built this fall from North Alton to Jerseyville and thence to Hardin, Calhoun 
County, has been secured. There is no railway of any kind in Calhoun County. 


MADISON, ILL.—A franchise has been granted by the Madison County 
Board of Supervisors to the Central Traction Company, giving the privilege 
of constructing and operating an electric railway over what is known as the 
State Road to Godfrey Township. Robert Curdle, of Alton, is first vice-pres- 
ident of the company. 


JERSEYVILLE, ILL.—The Central Traction Company is said to have 
entered into a contract with the Cincinnati Engineering & Investment Company 
for detail survey and estimates of the route for the street railway from Fieldon 
to Jerseyville, thence to Alton. After this survey is completed a survey from 
Fieldon to Hardin will be made. 

QUINCY, ILL.—The Illinois Traction Company, which is interested with 
the McKinley Syndicate is constructing an electric railway from Springfield 
to St. Louis, is said to have decided to build a line from Springfield to Quincy 
next spring, which is to be routed via Beardstown. The road is to be called 
the Springfield, Beardstown & Quincy line, and is one of a series of branches 
which the McKinley Syndicate has been building throughout the State of Illinois. 

WASHINGTON, IND.—The City Council has granted a franchise to the 
Vincennes, Washington & Eastern Traction Company. 

NEW VIENNA, IA.—Articles of incorporation of the Dyersville & North- 
ern Railway Company have been filed with the Secretary of State of Iowa. 
The company will commence business with a capital stock of $75,000 and with 
its principal place of business located at New Vienna. The officers of the 
company are G. H. Hasselmann, president; Edward C. Peaslee, vice-president; 
B. V. Kerper, secretary and treasurer. ° 

ARKANSAS CITY, KAN.—The directors of the Kansas-Oklahoma Inter- 
urban Railway have elected the following officers: W. C. Robinson, president; 
L. H. P. Northrup, vice-president and general manager; C. A. Scruton, sec- 
retary and treasurer; S. P. Gould, auditor and assistant general manager, 
and C. L. Brown, attorney. The other members of the board are W. H. 
Somermeir, of Winfield, and A. J. Hunt, of this city. The executive committee 
is composed of L. H. P. Northrup, C. A. Scruton and S. P. Gould. The 
survey for the road has been completed. It will connect Arkansas City, Chiloc- 
coo, Geuda Springs and Winfield. 

LOUISVILLE, KY.—The property of the Highland Electric Railway Com- 
pany, of New Albany, has into the possession of the Louisville & 
Southern Indiana Traction Company. The Traction Company will at once begin 
making repairs and improvements on the Highland line, which has not been in 
operation for nearly a year. 

NORTH ADAMS, MASS. 


passed 


The Hoosac Valley Street Railway Company is 
to improve its power supply. Seven artesian wells will be driven, which, with 
two already will furnish a sufficient supply of water. The power 
house will be enlarged and a 1200-hp engine will be added. 


KALAMAZOO, MICH.—The Grand Rapids & Kalamazoo Valley Electric 
Railway has been financed. The announcement is made that at a recent meet- 
ing the board of directors authorized a bond issue amounting to $1,600,000, 
secured by mortgage with the Real Estate Trust Company, of Philadelphia, as 
trustee. Three-fourths of the route between Kalamazoo and Grand Rapids is 
along private right of way. Besides the main line there will be branches to 
Allegan and Gun Lake. 

MANKATO, MINN.—The Mankato Railway, Lighting & Power Company 
has accepted the city franchise recently granted and filed a bond. It has also 
applied for a franchise through the county. 

MAGNOLIA, MISS.—The charter of incorporation of the Magnolia Elec- 
tric Railway & Power Company has been published. J. H. Price, C. V. Ratcliff, 
L. E. Schilling and their associates are named as incorporators, and the capital 
stock is placed at $250,000. The purpose for which the corporation is created 
is to build an electric railway between Magnolia and Summit, taking in the towns 
of Fernwood, Whitestown and McComb City. 


owned, 


ASBURY PARK, N. J.—Preparations are being made to begin work within 
a short time on extending the double track road of the Seashore Traction Com- 
pany from Spring Lake to the Sea Girt military camp. 

MT. HOLLY, N. J.—The Burlington County Railway Company has filed with 
the County Clerk routes of lines to be extended from this city to Borden- 
Surveyors are now at work on the latter line. 


J., is to build 


town and to Pemberton. 


CAMDEN, N. J.—The Public Service Corporation, Camden, N. 


an extension of its electric railway from Almoneson to Blackwood; also to 
relocate and rebuild about 1%4 miles of the Camden & Trenton line, near Cam- 
den. 


An extension is also contemplated from Mantua to Mullica Hill. 
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SCHENECTADY, N. Y.—A preliminary survey has been completed for the 
extension of the Schenectady Railway to Cohoes. 

PORT EWEN, N. Y.—A New York syndicate has opened negotiations for 
the building and operation of an _ electric Sleightsburg to 
Port Ewen. 


railway from 


SYRACUSE, N. Y.—The question of extending the lines of the Syracuse 
Rapid Transit Company to Minola is to be submitted to the directors of the 
company at a meeting to be held in a few days. 


LONG ISLAND CITY. N. Y.—The Long Island Railroad Company and West- 
inghouse, Church, Kerr & Company have filed plans for an electric power sub- 
station to be built at Hammels, Rockaway Beach, estimated to cost $50,000. 

ALBANY, N. Y.—It is said the United Traction Company will ask for a 
franchise to construct a new line on Ten Broeck Street to Second Street, up 
Second Street to Swan Street, over Swan Street to Livingston Avenue and up 
Livingston Avenue to Northern Boulevard. 

AUBURN, N. Y.—Interests identified with the Rochester, Syracuse & East- 
ern Railway Company have incorporated the Auburn & Northern Electric Rail- 
way Company, to build a line from Auburn to Port Byron, a distance of 8 
miles. The capital stock is $250,000, and the directors are Edwin D. Metcalf, 
Charles P. Mosher, Orlando Lewis, Charles A. McCarthy, of Auburn; Clifford 
D. Beebe, of Syracuse. Mr. Beebe is general manager of the Rochester, Syracuse 
& Eastern Company. 

HIGH POINT, N. C.—A charter has been issued to the Interurban Street 
Railway Company to operate an electric railway in High Point, and establish 
lines running out to neighboring towns not exceeding 50 miles. The author- 
ized capital is $600,000, of which $300,000 has been subscribed. The incor- 
porators are W. A. Heller, of Danville, Tenn.; P. H. Mills, R. A. Wheeler 
and R. H. Wheeler, of High Point. 

WEST ALEXANDRIA, OHIO.—The Dayton & Western Traction Company 
is completing additions to its power station, including the installation of new 
engines and boilers. It is expected that the running time of the road will be 
reduced when the new machinery is producing current. 


CLEVELAND, OHIO.—The Ohio Central Traction Company has re-elected 
directors as follows: M. J. Mandelbaum, F. L. Fuller, F. T. Pomeroy, H. C. 
Lang, L. M. Coe, F. D. Carpenter and L. M. Wolf. The plan of doing away 
with the power station at Galion and supplying the entire road from a station 
to be erected at Mansfield is being discussed, but nothing will be done for the 
present. 

SALEM, ORE.—President L. Gerlinger, of the Dallas, Falls City & Salem 
Railway Company, has submitted to the Greater Salem Commercial Club a prop- 
osition under which he offers to build an electric railway between Salem and 
Dallas. His offer is to extend the present Fall City-Dallas road to Salem. The 
present line is 10 miles long. The 15-mile extension to Salem will cost $120,000, 
and Mr. Gerlinger will build, equip and operate the road if the citizens of 
Salem will take $100,000 bonds of the road. The bonds will mature in ten 
years, and bear interest at 5 per cent. The committee of business men having 
the matter in charge are satisfied that the security would be good, and the club 
showed its approval of the proposition by directing the committee to proceed 
at once to secure subscriptions to the bond issue. 

SUNBURY, PA.—Riverside Borough Council has passed the ordinance grant- 
ing a franchise to the Danville & Sunbury Electric Railway Company, which 
has now secured a right of way between this city and Danville. 

JOHNSTOWN, PA.—The Viaduct Water Company, chartered last week, 
will build a dam in the Conemaugh River for the purpose of utilizing the flow 
of water for the generation of electric power for the operation of the Conemaugh 
Valley Street Railway, which is to build a line between this city and Ebensburg. 

MONESSEN, PA.—The Borough Council of North Bellevernon has granted 
the Webster, Monessen, Bellevernon & Fayette City Street Railway a franchise. 
This opens the way for the entrance of that road into Fayette City, as all the 
rights of way from Bellevernon to Fayette City have been granted. Surveyors 
are already at work on the new line. 

TITUSVILLE, PA.—H. J. Wellman and E. E. Humes, of Cambridge 
Springs, the Messrs. I. C. Drake, of Meadville, and M. J. Sturgis, of Little 
Valley, have submitted a proposition to the Titusville Electric Traction Com- 
pany, in regard to extending the lines of the Titusville Company to Cambridge 
Springs instead of Meadville, as has been planned by the local company. 

LLANERCH, PA.—The Philadelphia & West Chester Traction Company is 
planning the erection of a new power house in Willistown Township, east of 
Ridley Creek. The ultimate output of the power house will be from 1200 kw 
to 180 kw, but at present it will be less than 1000 kw. The structure and 
machinery when entirely completed will cost about $150,000. It will have twice 
the capacity of the power house at Llanerch. 

CHELAN, WASH.—C. C. Vaugh, of Lakeside, Wash., has petitioned the 
City Council of Chelan for a franchise to operate an electric railway through 
the city. 





> 


NEW INDUSTRIAL COMPANIES. 





THE INTERBOROUGH ELECTRIC SERVICE has been incorporated in, 
New York City with a capital of $40,000. The directors are R. K. McGonegal, 
W. F. Goldbeck and E. D. Brown. 

THE MILLS ELECTRIC COMPANY has been incorporated at St. Louis, 
Mo., with a capital stock of $2500, for the manufacture of electrical appli- 
ances. The incorporators are Leroy A. Mills, William H. Taylor and Winslow 
Evans. 

THE BUCKSPORT LIGHTING COMPANY has been organized at Port- 
land, Me., to deal in electrical appliances. Capital stock, $15,000. The pro- 
moters are E. W. McCauley, Robt. G. Fuller, Boston; Harry L. Cram, pres- 
ident; A. J. Desmond, treasurer, and H. P. Sweetser, Portland. 
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LEGAL. 


TELEPHONE HEAT COILS.—tThree decisions have recently been rendered 
by United States Patent Office authorities in the interference case No. 23,636, 
Cook vs. Kaisling. On July 25, 1904, the department denied Kaisling’s motion 
on leave to amend his preliminary statement. On August 11, 1904, thé de- 
partment denied Kaisling’s motion for re-hearing on leave to amend his pre- 
liminary statement. On August 12, 1904, a decision was rendered denying 
Kaisling’s motion to dissolve the interference on the ground that Cook had no 
right to make the claim, the examiner deciding that Cook alone was entitled to 
the claim in interference. The limit of appeal expired September 1, and as 
no appeal was taken, the subject matter defined in the issue remains in the 
Cook patent. The parties to the suit are William Kaisling and Frank B. 
Cook, both of Chicago, and the device is a self-soldering heat coil for telephone 


work. 


OBITUARY. 





PROF. NIELS FINSEN.—A cable despatch from Copenhagen announces 
the death, at the age of forty-four, of Professor Niels Finsen, discoverer of 
the Finsen rays of light for the cure of lupus, and head of the Finsen Ray In- 
stitute. He was a comparatively young man, having been born in 1860, and had 
been more or less an invalid all his life. He lived in Iceland until he was 
twenty-one and after taking his doctor’s degree became preceptor in anatomy 
at Copenhagen University. Dr. Finsen came into public notice for his dis- 
covery of a light cure for lupus, or tuberculosis of the skin, and other skin 
troubles. It had been known for a long time that sunlight is beneficial in such 
complaints. Finsen sought for the principle which makes sunlight fatal to 
germs, hoping to provide a cure which would operate on cloudy days and 
would intensify the properties of sunlight. He declared that he had found this 
principle in the violet and ultra-violet rays. He perfected afi electric apparatus 
which shut out all other rays but these. With it was combined a most ingenious 
cooling apparatus. In December, 1903, he was awarded the Nobel Medical 
Prize by the Norwegian Parliament. King Edward and Queen Alexandra vis- 
ited the Finsen Institute last April, accompanied by Sir Francis Laking, his 
who made a study of the improvements at 
the Finsen Institute in order to apply them to the Ray Institute in 
London. The introduction of the Finsen treatment into England and Rus- 
sia was due to Queen Alexandra and her sister, the Empress Dowager of 
Russia, who observed the treatment for themselves while on a visit to their 
father, the King of Denmark, in 1898. Finsen had previously made the val- 
uable discovery that the disfigurement made by smallpox might be prevented 
if the patient were kept in a room lighted only by red light, the hideous scars 
being thus avoided. 


Majesty’s physician-in-ordinary, 


PERSONAL. 


MR. OLIVER SHIRAS, manager of one of the branch offices of the British 
Westinghouse Company in England, has resigned his position and has returned 
to New York to take up an important new position as electrical superintendent 
of the parent and subsiduary companies of the International Nickel Company, 
of New York. Mr. Shiras was graduated from Cornell University in June, 
1897, taking the degree of mechanical and electrical engineer, afterward, up 
to the year 1900, acting as assistant to the chief engineer of the New York 
Telephone Company. 

MR. H. M. DAVIS, manager of the advertising department of the Sprague 
Electric Company, has gone west on a pleasure trip of two or three weeks. 
He is accompanied by his wife and daughter and will take in part of the St. 
Louis Exposition and make a visit to the home of his boyhood days in Kansas. 

MR. CHARLES BRANDEIS, the consulting electrical and mechanical en- 
gineer, of Montreal, Canada, has moved into new offices in that city, namely, 
160 St. James Street. 

MR. CHARLES G. ATKINS, of the consulting engineering firm of Pratt & 
Atkins, Chicago, and Miss Rosa A. Hoskinson, of Marion, Ind., were married 
at Marion on September 21. 

MR. R. M. HENDERSON has just completed the work of installation in the 
new shops of the Compania Limitada de Ferro Carril, Central Mexico, and 
goes to the Arnold Power Station Company, Chicago, on October 1. 

PROF. F. B. CROCKER, of Columbia University, has sustained a severe 
personal loss in the death of his brother, Mr. Henry Horace Crocker, a retired 
member of the New York Stock Exchange and a graduate of Harvard. 

MR. W. K. PALMER, consulting engineer, Kansas City, Mo., has been en- 
gaged to prepare plans, specifications and estimates for the new electric light 
plant and water works for Brunswick, Mo., and to superintend the construction. 

MR. WILLIAM A. DOBLE, president of the Abner Doble Company, San 
Francisco, is at St. Louis in the performance of his duties as a member of the 








International Jury of Awards, in the Department of Machinery, of the 
Louisiana Purchase Exposition. 
MR. E. ZIEHL, chief engineer of the Berlin Maschinen <Actien Gesell- 


schaft, sailed for Europe Sept. 29 on the Deutschland, after a visit to this 
country of about a month. Mr. Ziehl took part in the A. I. E. E. circular tour 
and attended the International Electrical Congress at St. Louis. 

MR. Y. SHINJO, B. Sc., of Tokyo, Japan, attended the International Elec- 
trical Congress as a member, and will make an extended tour throughout the 
country in order to prepare a report for the Japanese Government on recent 
electrical progress here. Mr. Shinjo is a brother-in-law of Prof. I. Fujioka, of 
Tokyo, who is so well known in this country. 
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MR. J. C. BARCLAY, assistant general manager of the Western Union Tel- 
egraph Company, sailed for England on September 23, on the White Star liner 
which also had on board a large contingent of the British electrical 
Barclay has but recently recovered from a 


Arabic, 
engineers homeward bound. Mr. 
severe accident with his automobile, when, to avoid hitting some careless people, 
he steered into a tree and sustained some bad contusions. 

MR. CHARLES A. LIEB, well-known as an 
electrical and street railway field, has just been appointed mechanical director 
of the Manhattan Transit Company, a position for which his mechanical abil- 
The company, which owns the franchises of the Gen- 


inventor and engineer in the 


ities well qualify him. 
eral Carriage Company, as 
under his guidance a line of automobile stages for city traffic. 

MR. KUNO THURNAUER, of Nuernberg, is ‘now in this country renewing 
friendships made at the electrical shops at Lynn and Schenectady ten years or 
ago, and was a International Electrical Congress. Mr. 
Thurnauer, who is president of the American Lava Company, the insulator 
manufacturer, of Chattanooga, has also a large lava manufacturing business in 
Mr. Thurnauer is a brother of Mr. Ernest Thurnauer, well known 


well as some automobile properties, is to develop 


more visitor to the 


Germany. 
as managing director of the French Thomson-Houston Company. 

DR. CHARLES A. DOREMUS has retired from his duties as 
Chemistry at the College of the City of New York, where he and his dis- 
tinguished father spent so many years of notable and conspicuous service. He 
will now conduct a practice as consulting and expert chemist, enlarging a 
sphere of usefulness in which he has already had many opportunities of dem- 
onstrating his skill and ability, not alone in manufacturing matters, but in 
Dr. Doremus is a progressive man, as evidenced by his 
His offices will be at 55 


Professor of 


the higher research. 
early and continuing interest in electrochemistry. 
West 53d Street, New York City. 


- Trade Hotes. 


THE CANADIAN WESTINGHOUSE COMPANY, Limited, of Hamilton, 
Canada, has opened offices in Winnipeg, Manitoba. The offices are located in 
the Union Bank Building. The representative in charge of the district covered 
by this office is Mr. W. E. Skinner, who was formerly associated with the 
Westinghouse Electric & Manufacturing Company, at Pittsburg, Pa. 

THE AUBURN BALL BEARING COMPANY, Rochester, N. Y., is is- 
suing a series of six bulletins as follows: No. 1—Descriptions of the Auburn 
Ball Bearings; No. 2.—Auburn Ball Bearings; No. 3.—Auburn Steel, Brass, 
and Phosphor-Bronze Balls; No. 4.—Auburn Transmission Specialties; No. 5.— 
Testimonials;, No. 6.—Auburn Ball Thrust Bearings, Auburn Ball Thrust 
Washers. These bulletins are of uniform size and are well illustrated. Any or 
all of them will be sent upon request. 

TROLLEY HOISTS FOR SHIPS.—tThe transferring and hoisting of mate- 
rial in warehouses, foundries, etc., by means of overhead tracks and electrical 
3ulletin No. 17, 











trolley hoists, has increased very decidedly of late years. 
issued as a supplement to the Crane catalogue of the Northern Engineering 
Works, Detroit, Mich., illustrates several types of overhead electric trolley 
hoists made by that company. This firm also builds a number of types of 
pneumatic hoists, and a complete line of overhead tracks, switches and turn- 
tables. 

MODERN BLAST FURNACES.—The William B. Pollock 
Youngstown, Ohio, has just issued a handsome pamphlet, quarto size, illustrat- 
ing a number of blast furnace plants erected by it during the past five years, 
Each page contains an ex- 
There 


Company, 


also cinder and hot metal cars, steel mixers, etc. 
cellent half-tone view of a blast furnace or some other kind of plant. 
is not a line of descriptive matter, not even a caption to the illustrations. But 
this, perhaps, is not necessary since the views show the character of the con- 
struction work, and they ‘‘speak for themselves.” 

LARGE TOLL LINE SWITCHBOARD.—tThe American Electric Telephone 
Company, of Chicago, has just received an order for the building of a com- 
bination long-distance and rural-line switchboard to be installed at Hopkins- 
ville, Ky., by the Ideal Construction Company, of Lima, Ohio. This order is 
regarded as an important one from an engineering standpoint, owing to the 
special requirements which it is necessary to meet, for the board must be pro- 
vided with means for trunking to and from both the Strowger Automatic Ex- 
change and the Globe Automatic Exchange. At the same time, service must be 
given on the American Company’s system of selective party lines. Thus it 
will be observed that the trunking and cord circuits arrangement must be such 
as to permit of interconnection between magneto bridging lines, party line 
selective, Globe Automatic and Strowger automatic lines. 

CHANGES IN SELLING ORGANIZATION OF THE WESTINGHOUSE 
ELECTRIC & MFG. COMPANY.—Mr. Guido Pantaleoni, who has been for 
so many years manager of the St. Louis office of the Westinghouse Electric & 
Manufacturing Company, has been relieved of these duties in order that he 
may act as the personal representative of Mr. Westinghouse during the St. 
Louis Exposition in the reception and entertainment of distinguished visitors. 
He has been appointed general southwestern manager of the company, in which 
capacity his duties wil' be with the large financial interests of the southwest. 
Mr. Wm. Clegg, Jr., who has for the past five years been the active man in the 
St. Louis territory as Mr. Pantaleoni’s associate, has been advanced to be special 
agent for the handling of the specially important contracts in this field. This 
mark of the high regard in which Mr. Clegg is held by the company is due to 
his excellent record, and to the desire to leave him free from the executive 
duties coming upon a district office manager, so that his marked ability as a 
salesman may have a wider scope. Mr. D. E. Webster comes from the Denver 
office to be acting manager of the St. Louis office. During his eleven years 
with the Westinghouse Company, Mr. Webster has held a number of important 
positions, including that of chief of the testing department at East Pittsburg, 
so that he brings to his new office fine ability as an engineer as well as com- 


mercial experience. 
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XO) Record of Electrical Patents. 








UNITED STATES PATENTS ISSUED SEPTEMBER 20, 1904. 
[Conducted by Rosenbaum & Stockbridge, Patent Attys., 140 Nassau St., N, Y.] 


770,265. RAILWAY SWITCH AND INTERLOCKING APPARATUS; Clyde 
J. Coleman, New York, Y. App. filed Oct. 2, 1902. This is a switch 
operating mechanism in which the parts are operated by ag supplied 
by liquefied gas, such as carbon-dioxide. The valves controlling the power 
are electrically operated. 





“Set terres 














770,405.—-Starting Box for Motors. 
770,278. INSULATION RACK; John R. Fletcher, Dayton, Ohio. App. filed 
May 14, 1904. The racks consist of two parts having semi-circular seats 


therein for split-insulating sleeves through which the conductors pass; the 
racks may be grouped together to form a gang accommodating any desired 
number of conductors. 


770,303. ELECTRICAL CONDUIT; James B. McGinley, Allegheny, Pa. 
filed March 19, 1903. 
of a wiring molding. 


App. 
A metallic conduit of special form to take the place 


770,322. ELECTRIC CLOCK; Herbert Scott, Bradford, Eng. App. filed 
Sept. 17, 1902. Details. 

770,323. ELECTRIC CLOCK; Herbert Scott, Bradford, Eng. App. filed 
ay 4, 1903. Details. 


7701342. INSULATED JOINT; George A. Weber and Percy Holbrook, New 
York, N. Y. App. filed Nov. 13, 1903. Relates to the disposition of insulat- 
ing layers between the bolt, fish-plate and rail. 


770,368. SURGICAL INSTRUMENT; Albert C. Heath, St. Paul, Minn. Ago. 
filed May 9, 1904. A tube through which air is directed is electrically 
heated by passing a heatin 


: current through it, the heat being communi- 
cated to the air and utilize 


for surgical purposes. 


770,373. ELECTRIC ARC LAMP; George M. Lane, Asbury Park, N. J. App. 

led Nov. 21, 1903. pair of clutching levers are actuated by a pair of 
vibrating levers controlled by the magnet and connected with the clutch 
levers by links. 


77377 REGISTER AND ALARM MECHANISM FOR TELEPHONE 

OLL APPARATUS; Geo. A. Long, Hartford, Conn. App. filed Nov. 8, 
1902. The device is designed for application to a subscriber’s instrument 
without in any serious manner modifying the usual constructions or con- 
nections. 


770,378. SWITCH OPERATING MECHANISM FOR ELECTRIC MOTORS; 

















Induction Coil. 


770,432.—High Potential 


James A. Mehrten and John H. Howard, Exeter, Cal. App. filed Oct. 6, 
1903. A weight is automatically released and allowed to open the switch 
when the motor is running under abnormal conditions. 
7701405- STARTING BOX FOR MOTORS; James F. Tracy, Sheridanville, 
a. App. filed May 4, 1904. The lever in moving backward is auto- 
matically swung ‘out of range of the contacts to avoid catching of the 
shoe thereon and consequent sparking. 


INTERRUPTER; Thomas B. Kinraide, Jamaica Plain, Mass. 


779,431. 


App. 





filed April 6, 1904. The break is caused by a striker propelled by a sud- 
denly released spring or by equivalent means which causes the same to 
give a hammer-like blow, without however employing a hammer. 


770,432. HIGH POTENTIAL INDUCTION COIL; Thomas B. Kinraide, Bos- 
ton, Mass. App. filed May 25, 1904. The coil has a secondary composed 
of a plurality of successively shorter sections of greater aggregate width 


than the diameter of the coil, thereby decreasing the resistance and afford- 
ing a high potential. 


7701433. THERMAL INDUCTOR; Thomas B. Kinraide, Boston, Mass. App. 

led May 25, 1904. The device comprises a source of high frequency cur- 

rent in series with a coil of large diameter and few turns; it 1s used for 
medical purposes and is said to produce a bombardment in the molecular 
structure of the tissues resulting in development of heat without any 
any appreciable electric effect. 


770,456. ELECTROCHEMICAL SWITCH MECHANISM; James A. Duffy 
and Oscar Irwin, Pittsburg, Pa. App. filed Dec. 23, 1903. Details of an 
automatic reversing switch for telpher systems. 


770,472. RHEOSTAT; John Nelson, Peru, Ill. App. filed July 5, 1904. The 
rheostat has several sets of coils of different values, any one of which 
may be made to cooperate with a single shoe by first setting a switch. 


770,489. ELECTRIC ARC LAMP; Louis Wolff, Berlin, Germany. App. filed 
Ov. 25, 1903. Details. 


770,505._ INSULATING FIXTURE SUPPORT; Adnah McMurtrie, New York, 
N. Y. App. filed Feb. 12, 1904. A “fixture stud’ presenting high qual- 
ities of insulation. 


770,541. CONTACT BREAKER; John B. Schug, Detroit, Mich. App. filed 
May 31, 1904. A vibrator spring for induction coils capable of being 
accurately adjusted and readily detached and replaced without the necessity 
of readjusting. 

770,549. KEY FRAME; Gustave A. Zundel, New York, N. Y. App. filed 
March 18, 1903. The bearings for a telegraph key are, for cheap instru- 
— Fong by inserting the axle pins of the key in slotted ears attached 
to the base. 


770,569. RAILROAD SAFETY SIGNAL DEVICE; Bruneau Etienne, Provi- 
dence, R. I. App. filed Jan. 2, 1904. Details. 

770,579. MAGNETO GENERATOR; Herman Hess, Indianapois, Ind. App. 
filed Nov. 10, 1903. non-magnetic field surrounds the armature at all 
points except opposite the field magnet pole faces, the object being to pre- 
vent leakage. 

770,628. INTERCHANGEABLE TELEGRAPHIC KEY; Walter C. Dean, 

uitman, Ga. App. filed Nov. 30, 1903. The key is mounted upon a cen- 
tral pivot to be swung around into contact with any one of a number of 
circuits. 

770,630. SYSTEM OF CONTROL FOR CONVEYING BRIDGES; Arthur 
& Eastwood, Cleveland, Ohio. App. filed Feb. 19, 1904. The controlling 
machinery and its operator are moved along a bridge with the bucket so 
that the operator can at all times see and control the bucket. 

770,631. MOTOR CONTROLLING SYSTEM; Arthur C. Eastwood, Cleve- 
land, Ohio. App. filed June 10, 1904. A series motor provided with elec- 
tromagnetic switches so connected that before current can be applied to 
the motor to reverse it, the motor will be automatically transformed into a 
generator and made to exert a retarding force upon the armature. 

770s. INTERLOCKING SYSTEM FOR RAILROADS; Benton C. Rowell, 

hicago, Ill. App. filed Jan. 9, 1902. Details. 
































770,657. AUTOMATIC BLOCK SYSTEM FOR RAILWAYS; Benton C. 
Rowell, Chicago, Ill. App. filed March 14, 1902. Details. 
770,660. RESISTANCE BAR; Ralph Scott, Wilkesbarre, Pa. App. filed May 
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770,472.—Rheostat, 
28, 1904. A bar of resistance material having embedded therein metallic 


contact buttons which are engaged by a shoe slidable along a slotted frame. 


770,668. WIRELESS TELEGRAPHY OR TRANSMISSION THROUGH 
SPACE; Alessandro Arton, Turin, Italy. App. filed Jan. 3, 1903. The 
invention consists in a method of producing and composing two or more 
oscillatory discharges of different phase and direction in order to directly 
produce elliptically or circularly polarized electrical radiations without 
great loss of energy. 
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POSITIONS WANTED. 


_The rate for “Position Wanted” adver- 
tisements of forvy words or less is one dol- 
lar an insertion; additional words two cents 
each, payable jn advance. Remittance and 
copy should veach this office not later than 
Tuesday moyning for the next succeeding 
issue. 


P OSITION WANTED.—By college grad- 
uate with four years’ experience in 
erecting, testing and installing electrical 
machinery; preparing estimates on electric 
lighting plants, ioiteding pole line, and 
making specifications; experience in laying 
out up-to-date switchboards and the appli- 
cation of motors in manufacturing estab- 
lishments. Address No. 1668, care Elec- 
trical World and Engineer, New York. 











VDA MATE NA TMT 4: 


YOU NEEDIT! 





Will keep the commutator in good condition and preventcutting. Absolutely will not 
gum the brushes. 50c. per stick. $5.00 perdozen. Send 50c. for trial stick, 


FOR SALE BY ALL SUPPLY HOUSES, OR (1) 


K. MCLENNAN & CO. room 41, 130 Dearborn st., CHICSGO 


Gale’s Commutator 
Compound 


The only Article that will Prevent Sparking 





SOLE MANUFACTURERS 








P OSITION WANTED.—By fireman, 26; 

six years’ experience in hotels and 
electric railway plants; can handle tools, 
and do pipe work; country preferred. Ad- 
dress No. 1670, care Electrical World and 
Engineer, New York. 


P OSITION WANTED.—By electrical en- 

gineer with college training and sev- 
eral years’ shop and drafting experience; 
new in this country and would be satisfied 
with a moderate salary for a start. Ad- 
dress No. 1669, care Electrical World and 
Engineer, New York. 


P OSITION WANTED.—By electrical in- 

strument maker, 29 years old; would 
go west; 13 years with Kelvin and Jas. 
W hite (Lord Kelvin), Glasgow; large ex- 
perience standard instruments, circuit 
breakers, switchboards and general work; 
at present engaged in telephone works near 
Chicago; technical training; strictly sober; 
first-class references; state salary. Address 
No. 1667, care Electrical Worid and En- 
gineer, New York. 























HELP WANTED. 


The rate for “Help Wanted” advertise 
ments of forty words or less ts one dollar 
and fifty cents an insertion; additional 
words three cents each, payable in ad- 
vance. Remittance and copy should reach 
this office not later than Tuesday morning 
for the next succeeding tssue. 











W ANTED.—By electric lighting com- 
pany, meter testers; salary to start, 
$10.00 per week. Address No. 1655, care 
Electrical World and Engineer, New York. 


W ANTED.—New York City salesman 
for established line in electrical man- 
ufacturing; permanent position for high- 
class man. Address No. 1648, care Elec- 
trical World and Engineer, New York. 


W ANTED.—A mechanical engineer, ex- 

perienced in traveling crane work who 
has unquestioned ability to take entire 
charge of drawing room and the manage- 
ment of the work and men in that depart- 
ment; one who has held similar position 
will be given preference; to the right party 
a apioaald opportunity is offered. Address 
No. 1647, care Electrical World and Engi- 
neer, New York. 











P OSITION WANTED.—As su erintend- 

ent or electrical engineer of a water- 
power plant; have had several years’ experi- 
ence with high tension transmission. Ad- 
dress No. 1658, care Electrical World an 
Engineer, New York. 





P OSITION WANTED.—By young man, 

technical education; three years’ expe- 
rience with telephone work; now in engi- 
neering department of large Bell Com- 
pany; desires change of position; eastern 
or southern part of country preferred. Ad- 
dress No. 1659, care Electrical World and 
Engineer, New York. 





POSITION WANTED.—As superintend- 

ent of lighting or railway company, by 
technical man; six years’ practical experi- 
ence; wiring, repairing, operating and in- 
stalling D. C. and high-tension A. C. plants. 
Good references. No objection to locality. 
Address No. 1654, care Electrical World 
and Engineer, New York. 


P OSITION WANTED.—By _ university 

graduate; 24 years old; some years’ 
experience in laboratory and power house; 
good designer and draftsman; speak Ger- 
man and French; at present with switch- 
board company; want suitable position; also 
would teach or start as traveling salesman. 
Address No. 1666, care Electrical World 
and Engineer, New York. 








P OSITION WANTED.—By a technical 

man from Columbia with experience 
in draughting, high tension sub-station man- 
agement — operation; at present with 
one of the largest contracting firms, but 
desires to change; location no object; can 
furnish best of references. Address No. 
1662, care Electrical World and Engineer, 
New York. 


POSITION WANTED.—As salesman in 
New York City or traveling, or 
would represent out of town house in New 
York; good references; age, 24; fifteen 
years selling electrical material, contract- 
ing and engineering. Address No. 1661, 
ore Electrical World and Engineer, New 
ork. 





P OSITION WANTED.—By young elec- 
trical engineer, age 25, married; grad- 
uate of technical school; practical shop ex- 
perience in building A. C. an A 
apparatus, and in estimating on contracts; 
at present engaged as instructor in elec- 
trical engineering; prefer position in Ar- 
gentine Republic, g A. Best of refer- 
ences. Address No. 22, care_ Electrical 
World and Engineer, Chicago, IIl. 
POSITION WANTED.—By young man, 
23, as assistant engineer with con- 
tracting, consulting or manufacturing con- 
cern, or as instructor in electrical engi- 
neering in some college; graduate of uni- 
versity and technical school; have had three 
years’ experience in alternating and di- 
rect current work; best of references. Ad- 
dress N. 1663, care Electrical World and 
Engineer, New York. 


P OSITION WANTED.—By electrician, 
as chief electrician or manager and 
foreman on electrical construction work, 
all kinds, by technical man knowing all the 
up-to-date inspection rules; 15 years’ prac- 
tical experience, close buyer, economical, 
and capable of handling large body of 
men; good all-around mechanic, age 35; 
strictly temperate, reliable and competent, 
quick and active. Address No. 1664, 
care Electrical World and Engineer, New 











W ANTED.—A man of character, exec- 

utive and technical ability; able to 
handle men and make estimates in_ elec- 
trical repair shop and contracting business; 
to the man possessing the qualifications a 
very good proposition will be made by a 
good strong company with well established 
business in New York City. Address No. 
1660, care Electrical World and Engineer, 
New York. 


W ANTED.—Practical _man_ to take 

charge of rubber insulating —T 
ment in a modern rubber factory. x00d 
opportunity for advancement. Reply, giv- 
ing experience and references. Address 
No. 1665, care Electrical World and En- 
gineer, New York. 


W ANTED.— Engineer in electric light 
plant of 300-H.P. steam capacity; 
run from dusk to dawn; good position to 
right party; give full particulars. Address 
No. 1671, care Electrical World and En- 
gineer, New York. 

















If you want to do business with any 
man in the electrica] field in any part 
of the world the right medium to adver- 
tise in is ELrectricaL WorLp AND En- 
GINEER. 
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ALTERNATORS-G6OCYCLES. 


Lt. 

I 300 Westinghouse, 15-K.W. 

1 500 Wood, 25-K.W. 

I 900 West., 45-K.W., 2 phase. 

2 1200 West, 60-K.W. 

1 1500 Warren-Medberry, 75-K.W. 

I 1500 Westinghouse, 75-K.W. 

1..1500 Westinghouse, 75-K.W., 2 ph. 

c. to 14x14 Gates 4-valve 

aut. engine. 

1 1500 Westinghouse, 75-K.W.,  2- 
phase, belted. 


t 1800 Gen. Elec., 90-K.W. 
rt 2400 Gen. Elec., 120-K.W., 3 ph. 
2 3000 Warren, 150-K.W. 

t 7200 Gen. Elec., 360-K.W., 3 ph. 
ALTERNATORS— 125-133 
CYCLES. 

Lt. 

<7 Ton, A. + 

650 Wood, 33-K.W. 

750 West., 37%4-K.W. 

750 Wood, 37%-K.W. 

1000 Wood, s50-K.W. 

1200 Gen. Elec., 60-K.W. 

1200 Westinghouse, 60-K.W. 

2400 Gen. Elec., 120-K.W., A. 120. 
2400 Gen. Elec., 120-K.W., A.S.120. 


3000 Stanley inductor, 150-K.W. 
4000 Westinghouse, 240-K.W. 


~b Ne = w 


110 TO 125 VOLT CENERA- 


TORS (COMPOUND). 
DIRECT CURRENT. 


40 Roth, M.P., direct connected 
to Drake engine. 

40 Wood, Multipolar. 

45 Westinghouse, Multipolar. 

50 Crocker-Wheeler. 

50 Northern, Multipolar. 

50 Gen. Elec. 

75 Phoenix, direct connected to 
Case engine. 

80 Card, Multipolar. 

110 Commercial, Multipolar. 

150 Card, Multipolar. 

150 Western Elec., Multipolar. 

150 General Electric, Multipolar. 

165 Am. Engine Co., Multipolar. 

210 Edison. ‘ 


nnn | 
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210 Phoenix, Multipolar. 
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Gu 
~ AS_ELEctric co. 


Send fer our Monthly Bargein Sheet showing complete list of 
apparatus with NET PRICES. All machines fully guaranteed and 
every machine listed actually in stock at our warehouses. 


Lt. 
I 210 Eddy, Multipolar. 
I 225 Card, Multipolar. 
I 260 Commercial, Multipolar. 
I 340 Perritt, Multipolar. 
1 300 Ahlms-Edwards, Multipolar. 
2 350 Edison, 20-K.W. 
2 350 C. & C., Multipolar. 
I 400 Northern, Multipolar. 
I 400 Crocker-Wheeler, Multipolar. 
2 400 Westinghouse, Multipolar. 
2 450 Commercial, Multipolar. 
1 450 Quaker City, Multipolar. 
I 450 Triumph, Multipolar. 
2 450 Sprague-Lundell, Multipolar. 
1 450 Eddy, Multipolar. 
1 450 Gen. Electric, Multipolar. 
I 450 Western Elec., Multipolar. 
2 540 Edison, 30-K.W. 
I 540 C. & C., 30-K.W., Multipolar. 
I 540 Elwell-Parker, Multipolar. 
2 540 Gen. Elec., Multipolar. 
3 600 Card, Multipolar. 
1 650 Milwaukee, Multipolar. 
I 650 Westinghouse, Multipolar. 


1 650 Churchward, Multipolar. 


12, 

I 650 Westinghouse, Multipolar, 35- 
K.W., engine type, direct con- 
nected to rox1o enclosed self- 
oiling Buffalo Forge engine. 


2 700 Commercial, Multipolar. 

2 800 Gen. Elec., Multipolar. 

2 800 Crocker-Wheeler, Multipolar. 

I 900 Wagner, Multipolar, comp. 

1 1000 Edison, 60-K.W. 

1 1000 Gen. Elec., 6 pole, comp., di- 
rect connected to 12x13 Wes- 
ton automatic engine, 60-K.W. 

1 1100 Triumph, Multipolar. 

1 1300 Card, Multipolar. 

2 1300 Gen. Elec., M,P., 65-K.W. 

rt 1350 Fort Wayne, comp., direct con- 


nected to 13x14 Buckeye ver- 
tical engine, 80-K.W. 

2 1350 Gen. Elec., Multipolar, 6 pole 
shunt, direct connected to 
Ames tandem comp., 11x17x12 
automatic engine. 

2 1500 Gen. Elec., M.P., 85-K.W. 

2 1800 Edison, 100-K.W. 

1 1800 Western Electric, Multipolar, 
comp., 6 pole, 1r00-K.W. 





ae 


it. 
2 2500 Western Electric, Multipolar, 
comp., 150-K.W., direct con- 
nected to 16x18 McEwen en- 


gine. 


220 TO 250 VOLT COM- 
POUND CENERATORS. 


K.W. 


1 7% Holtzer-Cabot. 

1 9 New England, Multipolar. 
2 10 T.-H. 

I 12 Milwaukee, Multipolar. 

1 317% Kester. 

1 17% Eddy. 

I 20 Western Electric. 

I 20 Eddy, Multipolar. 

3 20 Western Elec., Multipolar. 
I 30 Gen. Elec., Multipolar. 

I 40 E. & C., Multipolar. 

I 40 Eddy, Multipolar. 

I 45 Edison. 

2 45 Am. Engine Co., Multipolar. 
I 45 Western Elec., Multipolar. 
I 45 C. & C., Multipolar. 

I 45 Gen. Elec., Multipolar. 

I so CG. &C. 

I 50 Commercial, M:iltipolar. 

I 50 Maine, Multipolar. 

I 55 Fuller, Multipolar. 

I 75 Siemens & alske, Church- 


ward type, Multipolar, for di- 
rect connection. 
80 C. & C. 
100 Commercial, Multipolar. 
125 Eddy, Multipolar. 
National, Multipolar. 
200 Eddy, Multipolar. 
200 Westinghouse, Multipolar. 
300 Western Elec., Multipolar. 


eee on] 
os 
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500 TO 550 VOLT COM- 
POUND CENERATORS. 


K.W. 

60 Edison. 

62 T.-H. 

75 Akron, 6 pole. 

75 General Electric, Multipolar. 
100 Siemens & Halske, Multipolar. 
100 Edison. 

100 Gen. Electric, Multipolar. 
110 Gen. Electric, M.P., 6 pole. 
120 Westinghouse. 

200 Thompson-Ryan, 

200 General Electric, Multipolar. 
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CRESCEN 


COLORING 
FROSTING 


The Kind That Won’t Come Off 





CRESCENT 
COMPANY 


CHICAGO 


lamps than any other solution. 
they stay colored. 
detect from genuine glass. 





Write for sample, specify color wanted, 
and Bulletin 215. 





Crescent Co., Chicago 


a 


The same amount of “CRESCENT” Coloring will color more 
Colors them the right color, and 
Lamps colored with “CRESCENT” Color are hard to 


nd 


CRESCENT 
COMPANY 
CHICAGO 

















BRAND NEW DIRECT-CONNECTED ALTERNATORS 


One s500-K.W., G. E. type A. T. B., 440 volts, 3 
cle, 100 R. P. M., engine type 
aving vertical split field and armature speciall 
as engine, also to any make of 
steam engine, latest revolving field type, brand new im- 
to any standard voltage. 
Two s500-K.W. Stanley 2400 volts, two or three phase, 
M., latest inductor type generators 
36 by 48 latest type 


pees 25 cy 
for direct connection to 
mediate 


60 cycle, 1oo R. 
direct connected to two 


elivery. Convertible 


18 and 


heavy duty cross compound engine. 


ROSSITER, MASCGOVERN & CO. 


i7 BATTERY PLACE, 


NEW VOoORK 


enerator, phase, 25 cree, 80 R. 
y suited One 200-H.P. 
phase, a4, cycle, 460 R. 
100-H.P. G. E 





One 200-H.P. Westin 


«» 220 volts, 


ertingowes, 400 volts, type “‘C,” 3 


2 class 6:100/s500, for “‘L,” 
25 cycle complete with modern high tension panel. 


COMPLETE STOCK, ALL SIZES. 
Write for latest catalogue. Just issued. 


Branch Offices: 


INDUCTION MOTORS, 2 OR 3 PHASE, 25 CYCLE 
a 400 volts, type “‘C,” 2 


60 cycle. 


cycle, 


TWO AND THREE PHASE, 60 CYCLE 
One 150-H.P. G. E., 440 volts, form “L,” 3 phase 


One 100-H.P. Westinghouse, 400 volts, 3 phase, 60 


BRAND NEW MOTORS 


84 State St., Boston 


Two 75-H.P. G. E., 220 volts, 2 or 3 phase, 60 cycle, 
form “L,” new. 


Compton Ave., St. Louis 











An Intending Purchaser 


what he wants. ELECTRICAL WORLD AND ENGINEER is recognized in every country of the world as 


the leading electrical journal 


of Electrical Apparatus 
always consults this paper’s adver- 
tising pages to ascertain who makes 


anywhere 
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H.P. 


Lt. 
45 
45 
50 
50 

125 


ARC DYNAMOS. 


CP. 

1200 Brush. 

1200 T.-H., M 12. 

1200 T.-H., L D 12, new arm. 
2000 T.-H., M D 2, s-o., ring. 
1200 Excelsior. 


220 TO 250 VOLT MOTORS 


ee ee ee ee ee | 
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B.P. 


2 
2% 
3 
3 
3 
3’ 
4 


uUunaunwn 


7% 
7% 


10 
10 
10 
10 


15 
15 
20 
20 
25 
25 
25 
25 
35 
60 
50 





DIRECT CURRENT. 
Lundell. 
Western Electric. 
Bernard, Multipolar. 
Gibbs, Multipolar. 
Westinghouse, Multipolar. 
Eddy, Multipolar. 
Commercial, Multipolar. 
Gibbs, Multipolar. 
Hobart, Multipolar. 
Western Electric, 
Eddy, Multipolar. 
Crocker-Wheeler special print- 
ing press motors, direct con. 
Western Electric, Multipolar. 
Milwaukee, Multipolar, series. 
Holtzer-Cabot. 
Crocker-Wheeler, series. 
Maine, Multipolar. 
Standard, Multipolar. 
Cc. & C., Multipolar. 
Keystone, Multipolar. 
Western Electric, Multipolar. 
Northern, Multipolar. 
Keystone, Multipolar. 
New England, Multipolar. 
Eddy. 
Kester. 
Edison. 
Western Electric, Multipolar. 
Keystone, Multipolar. 
Eddy, Multipolar. 
Western Electric, Multipolar. 
C. & C., Multipolar. 
Eddy, Multipolar. 


Multipolar. 


BARGAINS §: 
ORY. 


Se ee ee <) 


200 








ai 


Am. Engine Co., Multipolar. 
C2 ©. 


Edison. 

Commercial, Multipolar. 

C. & C., Multipolar. 

Maine, Multipolar. 

Western Electric, Multipolar. 
General Electric, Multipolar. 
Fuller, Multipolar. 

Western Electric. 

Ca © 


Edison. 

Commercial, Multipolar. 
Eddy, Multipolar. 
National, Multipolar. 


500 TO 550 VOLT MOTORS. 


He mm Nh 


to 


3 
I 
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General Electric. 
Northern, series. 
Crocker-Wheeler. 
New England. 

& 2 & 

General Electric. 
Jenney, Multipolar. 
Westinghouse, Multipolar. 
Edison. 

Bernard, Multipolar. 
Fort Wayne. 
Triumph, Multipolar. 
Crocker-Wheeler. 

C. & C., enclosed. 


REG 
ELE 






GTRIC Co. 


$462 S.CLINTON ST. CHICAGO. 
Send for our Monthly Bargain Sheet showing NET prices— 
all machines fully guaranteed and actually in stock. 


H.P. 
7% Card, Multipolar. 
7% Jenney, Multipolar. 


I 
I 

I 7% C. & C., Multipolar. 

3. 7% Crocker-Wheeler. 

I 7% Eddy, Multipolar. 

I 10 Phoenix, Multipolar. 

1 10 Crocker-Wheeler. 

1 to Northern, Multipolar. 

1 10 #£«°'Triumph, Multipolar. 

2 10 #42General Elec., Multipolar. 

1 10 Perrett, Multipolar. 

1 10 Eddy, Multipolar. 

3 10 Belknap, Multipolar. 

1 12 Am. Engine Co., Multipolar. 
: Eddy. 

z 45 CC - < 

. Edison. 

I 15 Perrett, Multipolar. 

: 2 Maine, Multipolar. 

1 20 #£2Eddy. 

1 20 #42Perrett, Multipolar. 

1 20 #&Holtzer-Cabot, Multipolar, en- 


closed. 


ALTERNATING CURRENT 


SINGLE PHASE. 
F. 
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MOTORS. 
125-133 CYCLES. 


Stanley, 110 volts. 
Holtzer-Cabot, 104 volts. 
Emerson, 104 volts. 

Wagner, 104 volts, automatic. 
Fort Wayne, 104 volts. 


Wagner, 208 volts, automatic. 
Wagner, 208 volts, automatic. 
Wagner, 110 volts, automatic. 


THREE PHASE. 125-133 CYCLES. 
For Monocyclic System. 
HP. 

I 3 General Electric, 110 volts. 
SINGLE PHASE. 60 CYCLES. 
HP. 

1 ¥y% General Electric, 110 v. 

I 2 Wagner, 104 volts. 

I 3 Wagner, 208 volts. 

1 30 Wagner, 104 volts. 

TWO PHASE. 60 CYCLES. 
H.P. 

I 2 General Electric, 220 volts. 

1 50 Westinghouse, 400 v. 

2 100 Westinghouse, 400 v. 


THREE PHASE. 


60 CYCLES. 


HP. 


2 I 
I 2 
I 2 
I 5 
I 10 
a 
: 
t 20 
I 30 
I 50 
I 


ELEC 


Tons. 
I 10 
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General Electric, 110 volts. 
General Electric, 110 volts. 
General Electric, 220 volts, 


Gen. Elec., 110 volts. 
Gen. Elec., 110 volts. 
Gen. Elec., 220 volts. 
Gen. Elec., 110 volts. 
Gen. Elec., 220 volts. 
Gen, Elec., r10 volts. 
Westinghouse, 220 volts. 
Westinghouse, 220 volts. 


TRIC LOCOMOTIVES. 


Morgan-Gardner, type M, 250 v. 
direct current, double motor 
locomotive, 74-K.W., 42-inch 
gauge, speed 6 to 10 miles per 
hour. 

Morgan-Gardner, type N, 250 v., 
direct current, double motor 
locomotive, 115-K.W., 40-in. 
gauge, speed 8 miles per hour. 
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125 VOLT DYHAMOS 


One 150-K.W. Sprague, 8 — 
Two 100-K.W. Edison, bi-polar 
Two 85-K.W. G. E., 4 pole. 
Four 60-K.W. Edison, bi-polar. 
One 30-K.W. G. E., 4 pole. 
One 21-K.W. Riker, 4 pole. 
Two 15-K.W. Edison, bi-polar, 
One 11-K.W. C. & C., 4 pole. 
One 8%-K.W. Edison, rgeter. 
One 3-K.W. T.-H., type L 


250 VOLT GENERATORS 


One 175-K.W. Eddy, 4 pole. 
One 150-K.W. Bullock, 6 pole. 





IMMEDIATE DELIVERY 


JOSEPH H. THOMPSON, Jr., 11 BROADWAY, New York 


One 100-K.W. Commercial, 4 pole 
One 70-K.W. Eddy, 4 pole. 
Three a Crocker-Wheeler, 4 p. 
One 45-K.W. Edison, bi-polar. 
One 20-K.W. Sprague. 

550 VOLT GENERATORS 


Two 500-K.W. Westinghouse, 4-500- 


375- 
One 290-K.W. G. E., 4-290-425. 
Two 250-K.W. Westinghouse, 6-250-480. 
Two 200-K.W, G. E., 4-200-420. 
Two 1874%4-K.W. Westinghouse, 4-650. 
Two 100-K.W. Westinghouse, 6-100-650. 
Send for complete Bargain List of 
lectrical and Steam Machinery.” 


e 





FOR SALE. 
DIRECT CONNECTED. 


s00-Lt. Edison Dynamo, 110 volts, to 
Brotherhood engine. 

1o-K.W. Westinghouse dynamo to Ar- 
mington & Sims engine, 110 volts. 

10-K.W. Westinghouse dynamo to West- 
inghouse engine, 110 volts. 

80-Amp. Edison dynamo, to Brotherhood 
engine, 80 volts. 

20-H.P. Elektron, 220 volt motor to 
Morse-Williams freight elevator. 


BELTED. 
15-H.P. Herreshoff engine. 
2000-Volt Electro Dynamic arc dynamo, 
10 amperes. 
oo-Lt. Edison dynamo, 110 volts. 
-Amp. Westinghouse dynamo, 110 V. 
3s-Amp. Sprague dynamo, to Hornby- 
Ackroyd oil engine. 


JORDAN BROS., 





F7@ Beekman St., 


600-Lt. Weston dynamo, 110 volts. 
400-Lt. Excelsior dynamo, 110 volts. 
45-H.P. C. & C. motor, 230 volts. 
15-H.P. Thomson-Houston motor, 
volts with spare armature. 
8-Gen. Elec., 2-H.P. 220 volt motors. 
8-Siemens & Halske 5-H.P. 220 volt 
motors, enclosed waterproof. 
2 searchlights. 
8—5-H.P. Cutler Hammer 220 volt, se- 
ries wound reversible controllers. 
1—2%4x4 Laidlaw-Dunn-Gordon 3 plunge 
power pump. 
3—Thomson Wattmeters, 450 amp. 125 v. 
Large stock of smaller dynamos and 
motors. 
Repairing of electrical machinery in 
all its branches. 
Write for our list of motors and dy- 
namos or visit our shop, where the above 
mentioned machinery can seen. 


~. YW. 


500 











NOTICE TO CONTRACTORS 


Sealed proposals will be received at_the 
office of the City Clerk in the City of Lin. 
coln, County of Lancaster and State of 
Nebraska, until the hour of 2 o’clock p. m. 
standard time on the 18th day of October, 
1904, at which time the proposals will be 
publicly opened and read, for the construc- 
tion of a power house and chimney for 
water plant at the Mockett well, all in ac- 
cordance with the plans and_ specifications 
on file in the offices of the City Engineers 
and City Clerk. Bidders may obtain copies 
of the complete plans and specifications by 
sending $7.00 to the City Engineer. . 

Each bid shall be accompanied by a certi- 
fied check in the sum named in the general 
specifications, made payable to Beman 

ox, City Treasurer. 

The engineers’ estimate of the cost of 
the power house and chimney is $13.138.00. 

The right to reject any or all bids is 
reserved. , 

By order of the City Council, September 


19, 1904. 
tao THOS. H. PRATT, 
City Clerk. 
G. L. Campen, City Engineer. : 
C. R. Richards, G. H. Morse, Consulting 
Engineers. -10-3 


NOTICE TO CONTRACTORS 


Sealed proposals will be received at the 
office of the City Clerk in the ote of 
Lincoln, County of Lancaster and State 
of Nebraska, until the hour of 2 o’clock 
p. m. standard time on the 18th day of 
October, 1904, at which time the proposals 
will be publicly opened and read, for fur- 
nishing any or all of the following parts: 
Poles, lines and lighting circuits, boilers, 
engines, feed water heater, boiler feed 
pumps, electric generators, switchboards, 
series alternating arc lighting regulators or 
transformers and are lamps, and constant 
potential transformers, to be employed in 
the construction and equipment of a com- 
plete electric lighting system for the city 
of Lincoln to supply 328 street lights, all 
in accordance with plans and specifications 
on file in the offices of the City Engineers 
and City Clerk. Bidders may obtain copies 
of the complete plans and specifications by 
sending $5.00 to the city engineer. 

Each bid shall be accompanied by a cer- 
tified check in the sum named in the gen- 
eral specifications, made payable to Beman 
C. Fox, City Treasurer. 

The engineers’ estimate of the cost of 
the electric lighting system 1s $66,528.00. — 

The right to reject any or all bids is 
reserved. ; 

By order of the City Council, September 


19, 1904. 
THOS. H. PRATT, 
City Clerk. 
G. L. Campen, City Engineer. 
C. R. Richards, G. H. Morse, Consulting 
Engineers. D-10-3 


MOTOR FOR SALE 





One 50-H.P., 220 volt motor, built by 
Card Electric Manufacturing Co., Mans- 
field, Ohio. Address 


Cc. H. DEMPWOLF, 
YORK, PENNA. 


FOR SALE 


Having lately enlarged our plant we have 
for sale a 250-K.W. Westinghouse 2200 
volt, 60 cycle, 2 phase, revolving armature 
generator with excited and marble switch- 
board. Also 95 feet of 36-inch double belt 
and one 80-inch double arm pulley with a 
38-inch face, all practically new; can be 
inspected. 

MALONE LIGHT & POWER CO. 

Malone. N. Y. 














60 CYCLE ALTERNATORS. 


1—700-K.W. Westinghouse, 3 phase, 
belted. 
1—300-K.W. General Electric, direct 
connected. 
1—300-K.W. Stanley, direct connected. 
2—z250-K.W. General Electric. 
1—180-K.W. Westinghouse, 2 phase. 
2—180-K.W. General Electric. 
2—150-K.W. General Electric, 3 phase. 
1—150-K.W. Wood, Type W. ; d L. 
2—120-K.W. Westinghouse, 2 phase. 
3—120-K.W. General Electric, single 
phase. 


2—100-K.W. General Electric, 3 phase. 


250 VOLTS DIRECT CURRENT. 
1—z200-K.W. wg direct connected. 


3—200-K.W. Edison Bipolars. 
1—150-K.W. M. P. Bullock. 


STATION EQUIPMENT COMPANY 2° CEARBORN STREET, 


I—100-K.W. Bullock, ‘direct connected. 
125 VOLTS DIRECT CURRENT. 


1—100-K.W. Western. Electric, direct 
connected. 

1—100-K.W. General Electric, direct 
connected. 

2—100-K.W. M. P. General Electric. 


2—8o0-K.W. M. P. Triumph. 
CORLISS ENGINES. 

16&30x48 Cooper, with Condenser. 

24x48 Hamilton. 

24x42 Atlas. 

22x48 Allis. 

22x42 Hamilton Heavy Duty. 

18x42 Allis. 

18x36 St. Louis. 

royaxag Harris. 

end for complete list (No. 44) of 
Dynamos, Engines and Boilers. 








900-H.P. 34x60 International Power 
Corliss. 

450°-H.P. 16 and 30x42 Allis Compound 
Corliss. 


450-H.P. 24x48 Brown Corliss. 
400-H.P. 23x60 Geo. H. Corliss, 
300-H.P. 20x48 Harris Corliss. 
275-H.P. 20x42 Hamilton Corliss En- 


ine. 

225-HLP. 18x42 Hamilton Corliss. 

200-H.P. 18x36 Bates Corliss. 

200-H.P. 12 and 22x42 Atlas Compound 
Corliss. 

175-H.P. 16x42 Allis Corliss. 

150-H.P. 15x38 Brown Corliss. 

125-H.P. 14x36 Putnam Corliss. 

100-H.P. 12x36 Harris Corliss. 

8s5-H.P. 12x30 Lane and Bodley Corliss. 

650-H.P. 28%xs52 Buckeye Automatic. 

450-H.P. 24x48 Buckeye Automatic. 

400-H. 16% and 28%x27 Buckeye 
Compound Automatic. 

250-H.P. 16 and 27x16 Westinghouse 
Compound. 

150-H.P. 15x24 Cummer Automatic. 

100-H.P, 124%x15 Taylor Beck Auto- 
matic. 

125-H.P. 16x24 Porter Box Bed Throttling. 

100-H.P. 14x24 Fetherstone Box Bed 
Throttling. 





For Sale—Four 22’ and 42’ x 48’ 


Hamilton Tandem Compound Condensing 


Corliss Engines 


With Independent Condenser for Each. 
Capacity : 750 to 1,000 H.P. Each. 


WHITEHEAD MACHINERY CO., Davenport, Iowa. 


Wheels : 24 ft. x 50 ins., 60,000 Ibs. 
Located in New York City. 


80-H.P. 13x20 Sioux City Throttling. 


o-H.P. s1x1q4 Chandler & Taylor 
Throttling. 
BOILERS 


1—350-H.P. Babcock and Wilcox Boiler, 


150 lbs. 
1—280-H.P. Babcock and Wilcox Boiler, 
150 lbs. 


2—265-H.P. Babcock and Wilcox Boil- 
ers, 150 lbs. 

3—265-H.P. Babcock and Wilcox Boil- 
ers, 135 Ibs. 

1—175-H.P. Babcock and Wilcox Boiler, 
125 Ibs. 


1—172-H.P. Babcock and Wilcox Boiler, 
130 lbs. 
is are Cahall Vertical Boiler, 160 
S. 


14—72x22 Tubular Boilers, 115 Ibs. 
7—72x18 Tubular Boilers, 120 Ibs. 
7—72x18 Tubular Boilers, 100 Ibs. 
o—Zenee Tubular Boilers, 1oo Ibs. 
—66x18 Tubular Bcilers, 100 Ibs. 
3—66x16 Tubular Boilers, 100 Ibs. 
1—60x18 Tubular Boiler, 100 Ibs. 
—60x16 Tubular Boilers, 100 lbs. 
ookson Heaters, 50, 75, 100, 150 and 
200 H. P 











..FOR SALE... 


13 in. x 12 in. N.Y. Safety Auto Engine. 
15% in.xl6in. “ we ” - 
16 in. x 15 in M. & S. with extended 
shaft for direct connection to 100 K.W. 
11% in. x 23 in. x 17 in.M.& S. Tandem 
Compressor. 
65 K.W. 125 cycle Stanley Alternator. 
70 K.W.125 “ T.-H. “ 
150 K.W. 60 “ 3 ph. Stanley “ 
10 H.P. 60 ‘ 2ph. 200 Volt West 
Motor. 
i BUY AND SELL 
Send me your lists 


Hs. J. LINDER 
39 CORTLANDT ST., NEW YORK 


FOR SALE 
LARGE FACTORY IN NEW JERSEY 


Only an hour from New York. Property 
of over five acres of ground, with direct 
rail connection with Pennsylvania system; 
new three-story brick building, 60x260, with 
L 60x60, giving 57,000 square feet floor 
space; 300 horse-power boilers and engines; 
elevator; building equipped with fire pump, 
water tower, tanks and sprinkling system; 
penty of cheap labor; property can be 
ought at half value to close an interest, 
and on easy terms. 

Also Factories in and near New York and 
in Eastern States for sale or lease. 


NICHOLSON & CO., 
FACTORY BROKERS, SOLE AGENTS 
150 BROADWAY, NEW YORK 





MANUFACTURERS ATTENTION 


Our new 600-page illustrated, electrical 
supply and fixtures catalogue goes to press 
in a few weeks. Send in your cuts and 
descriptive matter at once. 


CARLETON-CHASE ELECTRIC CO. 
Manufacturers’ Agents and Supply Dealers 





A. J. RUEL 
ELECTRICAL MACHINERY 


Bought and Sold 


NORTH ADAMS, MASS 








37 Warren Street, New York 











For Bargains of Distinctly 
Better Quality 


P. 125 Volt gener- 
ators. 
4—75-K.W. G. E. 125 Volt M. P. 
generators. 
DIRECT CONNECTED. 
1—44-K.W. Deaval M. P. 125 Volt. 
1—25-K.W. General Electric M. P. 
125 Volt. 

1—40-K.W. Fort Wayne-Wood 220 
Volt M. P. 

1—75-K.W. General Electric 125 Volt. 


1—5o0-K.W. General Electric 125 Volt. 
500 VOLT. 
4—375-K.W. Westinghouse direct con- 


nected to 23 x 40 x 20 Westing- 
house engine. 


2—225-K.W. 
nected. 
1—s500-K.W. General Electric M. P. 


type. 
ENCINES. 
2—z250-H.P. Allis-Cross compound. 
2—500-H.P. Ball-Cross compound. 
i—1500-H.P. Pennsylvania Iron Wks. 
We solicit correspondence from 
parties having steam, electrical or 
pumping plants, desiring something 
arger or more improved. 
achinery of all kinds bought, sold, 
rented and exchanged. 
THOMPSON-BONNEY CO. 
45 York St., Brooklyn, N.Y. 


FOR SALE 


I—7oo0-K.W., 440 volt, 3- 
phase, 60 cycle, 400 R. P. M., 
3 bearing, belted Westinghouse 


estinghouse direct con- 





generator. In first-class condi- 


tion. 


A bargain. 


Central Station Engineering Co. 
Old Colony Building 
CHICAGO 


BARGAINS 


Alternating and direct-current 





Motors, Dynamos, at bargain 
prices. Send in your require- 
ments and we will be pleased to 
quote you. Lot of A. C. and 
D. C. Desk and Ceiling Fans 


cheap. 


EUGENE L. RICHTER 
1914 Columbia Ave. 
PHILADELPHIA, PA. 
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For Sale 


In Whole 


or In Part 


At the Close of the World’s Fair 


The Louisiana Purchase Exposition 
Electric Generating Plant 


CONSISTING OF: 








4 Main Engines, The Westinghouse [achine Co., Vertical 
Cross Compound, each 38 in. and 76 in. x 54 in. 


Direct connected to the above are the follow- 
ing Generators: 


2—2,000 k.w. Westinghouse A. C. Generators. 


2—2,000 k.w. G. E. A. C. Generators. 


16—,400 h.p. Babcock & Wilcox Horizontal Forged Head- 
er, Water Tube Boilers. 
Boilers equipped with Roney Mechanical 
Stokers. 


Stokers operated by 4 Westinghouse Stoker 
Engines. 


1 Worthington Admiralty Pattern, Boiler Feed Pump, 
14 in. x 10 in. x 18 in. 


2 Worthington Pressure Pattern, Compound Boiler Feed 
Pumps, each 9 in. and 16 in. x 7% in. x 15 in. 


2 No. 14 1-2 Cochrane Feed Water Heaters and Purifiers. 


4 Tlechanical Draft Fans with 14 ft. wheels. 


4 Chandler & Taylor 13 in. x 14 in. Automatic Engines 
for driving Mechanical Draft Fans, direct connected. 


1 Worthington 8in. x 16in. x 12in. Vertical Marine, 
High Speed, Rotative Dry Vacuum Pump, 





2 Worthington 40 in. Elevated Jet Condensers. 


2 Worthington ro in. x 22in. x 18 in. Horizontal Crank 
and Fly-wheel Dry Vacuum Pumps, new type. 


16 120 in. Seymour Disc Fans, manufactured by Power 
Specialty Co. 


1 Engine for driving above fans, Westinghouse Com. 
pound, 18 in. and 30 in. x 16 in., 250 r.p.m. 


3 Worthington 24 in. Centrifugal Circulating Pumps, 
Volute pattern, each direct connected to an 18 in. 
and 30 in. x 16 in. Westinghouse Compound Engine. 


3 Westinghouse Exciter Engines, 12 in. and 20 in. x 12 
in. Compound Type 300 r.p.m. with extended shaft 
and outbeard bearing. 


3 Exciter Generators direct connected to above engines. 
Westinghouse 80 k.w. Engine Type, 125-Volt. 


1 Switchboard and appurtenances, 4 Generator Panels 
and Exciter Panels. 


1 Niles-Bement-Pond Electric Crane, 40 tons capacity, 
3 motor, span 80 ft., lift 42 ft. Switchboard with 
complete electrical equipment. 


Steam and Water Piping for above plant, including 
valves and fittings, gauges, steam traps, and Holly 
System for returning condensed water to the boilers, 











Westinghouse Church Kerr & Co. 


10 Bridge Street, New York City 
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RNOLD ELECTRIC POWER . 
STATION COMPANY 


Engineers, Constructors 


MARQUETTE BUILDING, CHICAGO. 
Designers and Builders of complete 
Electric Railway, Lighting and Power Installations. 
TRANSIT BUILDING, NEW YORK. 


CCHAPMAN, CHARLES A. 


Consulting Engineer 


Rooms 1040-42 204 DEARBORN ST. CHICAGO. 


HAN CHETT, GEO, T. 


Consulting and Electrical Engineer. 


114 LIBERTY STREET, NEW YORK. 




















W. E. BAKER H. R. BISHOP 

BAKER & CO., W. E, 
Engineers 

s7 WILLIAM ST. NEW YORK 





COLLIN S, A, FREDERICK 


Wireless Telegraph Engineer 
Plans and Specifications; Tests, Measurements and 
Coseens i Inventions Developed. Experimental Ap- 
paratus. 


Laboratory, 11 BROADWAY, NEW YORK, 





HORRY, WILLIAM SMITH 


Consulting Electrician and Engineer. 


Designer of Electrical Machinery. Specialty, Ther- 
mo-Electric Furnaces and Automatic egulators for 
same. 

UNION CARBIDE WORKS, 
NIAGARA FALLS, N. Y. 

















ARSTOW, WILLIAM S. 
Consulting Electrical Engineer 


Examinations and Reports on Electric Properties. 
Estimates, Specifications and Plans for Electric Light- 
ing, Power and Railway Plants. 

Telephene, 2730 John. 
estern Office, ‘“The Portland,” Portland, Oregon. 








CORSON, Wm. R, C, 
Consulting Engineer. 


Plans, specifications, superintendence of factory, 
power and lighting installations. 
Investigations of electrolysis of underground struc- 
= 3 ws Samer design. 4 
eports. ratory tests and experiments. 
36 PEARL ST. HARTFORD, CONN. 


tures. 


HREY, HENRY H, 


Consulting Engineer 
Central Lighting Stations. 
Electric Power Transmission 
SUITE 1355, CHEMICAL BLDG., ST. LOUIS, B& 











BEEBE AND BENNETT 


Engineers and Contractors 


Consulting and Contracting Electrical and Mechanical 
Engineers. 


Illumination Experts, Expert Opinions and Reports. 
2210 FARMERS’ BANK BLDG., PITTSBURG, PA. 











Ca i we Telephone Main 1870. 
MEREDITH, WYNN 


ALLEN, W. H. 
Engineers, 


331 PINE STREET, SAN FRANCISCO. 
Expert Examinations. Construction Supervision. Design of Com- 
plete Equipments Betterment of Existing Systems. Engineering and 
Financial Examinations. Advisory Reports. 





ON CITY ENGINEERING CO. 


Contracting Electrical Engineers. 
Power and Light Installations. 


Bett L. D. Tet. 1599 Court. 
FRICK BLDG., PITTSBURG, PA. 

















(cuas. L. Brown, Stuart H. Brown, 
PRESIDENT. Secy. AND TREAS. 


ROWN ELECTRICAL CON- 
STRUCTION CO. 


ELLSWORTH BLDG. 
385 DEARBORN ST., CHICAGO. 


Harrison 3698 
Telephones fo 3698 


DOBLE COMPANY, ABNER 


Engineers 


Complete Hydro-Electric Power Plants and Long- 
Distance Transmissions designed and constructed. 


FREMONT AND HOWARD STS. 
Established 1850. SAN FRANCISCO, U. S. A. 


ACKSON, DUGALD C., C. E. 
JACKSON, WILLIAM B., M. E- 


MEMBERS 
American Institute of Electrical Engineers 
American Society of Mechanical Engineers 
American Society of Civil Engineers 


Engineers. Experts. 
MADISON, WIS. 














YLLESBY & CO., H. M. 
‘ ncorporated) 
Engineers 


Design, Construct and Operate Ruilway, Light 
Power and Hydraulic Plants. : 


Examinations and Reports. 
NEW YORK LIFE BUILDING, CHICAGO, ILL. 





ORD, BACON & DAVIS 
ENGINEERS 
24 Broad Street, New York. 


BRANCH OFFICES: 
2104 First Avenue, Birmingham, Ala. | 
1500 Grand Avenue, Kansas City, Mo. 
331 N. College St., Nashville, Tenn. 


ELLY ENGINEERING CO., THE 
JOHN F. 
Consulting and Contracting Engineers 
149 BROADWAY, - ° - NEW YORK. 
*Phone-7259 Cortlandt. 








Cc. W. Carman. 
CARMAN & CO., C. W. 


Engineers 


M. C. Hartman. 


6s7 RAILWAY EXCHANGE. CHICAGO. 











FOSTER, HORATIO A, 


Electrical and Mechanical Engineer 


Consultation, preliminary reports, specifications and 
plans for new projects. Investigation of lighting, 
railway and power properties for investment pur- 
poses. Organization and application of accounting 
systems for central stations, street railways, etc. 

650 BULLITT BUILDING, PHILADELPHIA, PA. 











KOHLER BROTHERS 


G. A. Epwarp Kou er. Frankiin W. Kou.er. 
Contracting Electrical Engineers 
Lighting, Power, Railways. 
1804-1806-1808-1810-1812 FISHER BUILDING, 
CHICAGO. 




















CRACK 


INSULATING 
PAINT 


THAT CANNOT 


W/. DBD. 
PAIN'T 


Electrolysis Proof, Rust Proof, Dust Proof 
DIELECTRIC MNFG CO., SAINT LOUIS 











Electrical and 

Mechanical 
Engineers and 
Draughtsman 





LOUIS HEC K, ELECTRICAL MANUPACTURING CO,, Lit'a. 


Every System— 
Repairing, 
Re-winding, 
Re-construction 


Telephone No. 977 


35 N, J. RAILROAD AVE.., Opp, Market St, Railroad Depot, NEWARK, N. J. 

















ELECTRICAL WORLD AND ENGINEER 


has the largest paid circulation of any 
electrical Weekly paper published, and 
@ has the best class of veaders. 











SAN FRANCISCO 


UNITED ELECTRIC CO., 307 SACRAMENTO ST. 


SUPPLIES 
REPAIRS 


Second-Hand Machinery 














